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It had to happen! 

Teletext for only $199 



And it’s complete to the last nut and bolt — 
including the deluxe two-tone brown case shown 
here PLUS our exclusive step-by-step 
construction manual! 


STOP PRESS! Stations transmitting Teletext include ATN / Sydney, BTQ7 
Brisbane, CTC7 Canberra and ail NSW Regionals except NRN11 Coffs Harbour. 
Many commercial stations, and the ABC, transmit Teletext subtitles for deaf people. 
Teletext services are expanding all the time, so check your local station for details. 


Unbelievable ... but true! 


Now you can save hundreds of dollars on the 
technological breakthrough of the decade: Teletext! 
Hundreds of pages of information — at your 
fingertips — that you haven’t had access to in the 
past: 

• Sport 

• News & Weather 

• Finance 

• Education 

• TAB details 

• Theatre programs 

• Even captions for the deaf ... 

• And much, much, much more! 

AND THE BEST PART OF ALL: 

IT’S FREE COMPLIMENTS OF YOUR 
LOCAL TELEVISION STATION!* 


At last, a low cost, easy-to-build kit that you 
can use with your VCR to give sharp, clear 
Teletext pictures on any TV set. 


EXCLUSIVE TO 


Don't pay $500-$700 for a 
Teletext decoder ... or even 
S1000-$ 1200 for a new 
‘Teletext’ TV: build it yourself only 


$ 


199 



































Philips Stereo 
TV Receiver 



TV receiver design has come a 
long way in the last few years. 
This month, we take a look at 
the main features of the new 
Philips stereo TV receiver 
chassis. Turn to page 14. 


Stereo amplifier 

Presentation of the second arti¬ 
cle on the Playmaster Series 
200 Stereo Amplifier has been 
delayed by our recent office 
move and the Christmas holi¬ 
day period The next article will 
appear in the March issue. 

Low-cost 
Door Minder 



Just starting out in electronics? 
Here’s a project designed 
especially for beginners. When 
someone interrupts a light 
beam, it sounds a warning 
buzzer. See page 66. 


On the cover 

Our new portable 
amplifier is just the 
thing for busking or 
guitar practice at 
home. It is capable 
of mains or battery 
operation and 
features 17W RMS 
output, bass and 
!S»^a treble controls and 
<2231 an inbuilt 
loudspeaker. 
Details page 36. 
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Marantz CD-84 
CD Player 




The Marantz CD-84 is an up¬ 
market CD player with full pro¬ 
gramming facilities and infrared 
remote control. Find out how it 
performs by turning to our 
review beginning page 30. 

What’s coming 

Next month we intend to 
publish a stereo TV tuner 
which can be teamed with your 
existing set (see also page 124). 
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at the 

leading edge 


WANGTEK TAPE DRIVE’S GOT IBM’S BACK-UP 

Designed as an add-on for IBM PC,® XT® and AT® the Wangtek PC-36 
board and BOOOB Series half-height 5.25" cartridge tape drive provide 
SO, 48 or 60 MByte of hard disk back-up in minutes. Mirror image or 
selective file backup/restore require minimal operator intervention. 
Software utilities supplied with the controller allow for easy integration 
and operation. 

PTD PUTS MEGAVAULT 812 MBYTE HARD DISK IE FAST LANE 

The super fast MVP818 PTD (Parallel Transfer Disk) offers 212 MBytes 
of storage in a compact 8" format. A modified SMD interface yields a per 
channel transfer rate of 9.67 MHz. When used in its 4 channel 
concurrent mode the rate increases to 38.6 MHz. or 4.8 MBytes per 
second. Units may be daisychained for up to 1.696 Gigabytes of storage. 
CAD/CAM, satellite data collection, high resolution animated graphics and 
digital video data dumps will find ready application for the MVP212 PTD. 

AUSSIE INTERFACE FOR JUMBO LCD GRAPHICS DISPLAYS 

Originally targetted at the Sharp range of large scale dot matrix graphics 
displays the LCD-01 will also find application with other brands using 
simila.? driving techniques. ASCII data is entered via a Centronics port or, 
equally, graphics information may be directly loaded into an on-board 
memory via an 8 bit bidirectional bus. The interface effectively allows an 
LCD to be used as an alternative to the VDU especially where its BV 
operation would make it a safer choice. 
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Editorial 

Viewpoint 


The editorial on the subject of engineers in the August 1984 issue generated 
strong feelings in many engineers. Entitled “So you think you’re an engineer, 
mate!” it was intended to make engineers sit up and think about their vocation. 
We had become very concerned about the attitude of many engineers and the 
way in which many graduate engineers seemed to be very complacent. 

The result was a torrent of abuse from engineers who were incensed that 
anyone should venture an opinion on what they should know. Some also 
seemed proud to proclaim that they knew nothing about the subjects listed in the 
editorial and could not see any reason why they should know. 

This is a sad outcome for Australia. Do the majority of engineers have this 
“head in the sand” attitude? We hope not. We know that many engineers agree 
with the sentiments expressed in the editorial. Some academics even indicated to 
us that “engineers who have not published a paper in the last two years” are out 
of touch. We would not go that far. But it does seem as though many engineers 
become complacent once they have obtained their degree. This attitude may be 
acceptable for those who intend to move straight into administration but those 
who work as engineers should be far more curious about the technical world 
around them. 

On a personal note, it would be nice if more readers who agreed with the tone 
of an editorial would write and say so. It would make for a more balanced line-up 
of letters. We publish many letters which strongly disagree with our opinions in 
the hope that they will stimulate debate. So far the debate on engineers has been 
pretty one-sided. 

There were also a few instances where letters took us to task for opinions 
which were not expressed in the editorial. Some seemed to think that we are 
against academic qualifications per se. A look at our staff qualifications shows 
that to be untrue. We also have two engineering students on our staff. 

The reason why we are concerned about the complacent attitude of many 
engineers to technology outside their chosen field is that, if they are so 
hidebound, their ability to innovate will be seriously prejudiced. As an example, 
how can an engineer who designs computer systems seriously hope to meet EMI 
standards if he does not understand the ways in which computers can interfere 
with communications (eg, he must understand how superhets work). That 
computers do cause serious interference is an indication that many engineers do 
not have this knowledge. 

There must be this cross-fertilisation and engineers who imagine that they can 
solve all problems by reverting to first principles are kidding themselves. There is 
no substitute for a wide background knowledge and the engineer who keeps up to 
date in as many related fields as possible has done himself and his employer a 
favour. 

Finally, those engineers who are so keen to draw distinctions between 
themselves and technicians can only be pitied. Sure, there are practical 
distinctions in terms of salary and working skills. But if an engineer is worthy of 
the title, he will not regard any knowledge as being solely the preserve of 
technicians. That is intellectual snobbery of the worst kind. 

Leo Simpson 

ELECTRONICS Australia, February, 1985 3 










TELECOMMUNICATION 
PLUG TO 2 SOCKETS. 

Cat. Y16014 $12.95 


TELECOMMUNICATION 

PLUG/SOCKET 

Plug Cat. Y1601 $3.95 

Socket Cat. Y16018 $4.95 

TELECOMMUNICATION 
EXTENSION LEADS 

Cat. Y16010 Sm$12.50 

Cat. Y16012 10m$14.95 
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Ph:(03)489 8866 489 8131 
48-50 ABECKETT STREET, 
MELBOURNE VICTORIA. 
PH:(03)347 9251 


Call in at either 2 
of our convenien¬ 
tly located stores: 
48-50 A’Beckett 
St., Melbourne 
425 High St., 
Northcote. 

Or take advan¬ 
tage of our Mail 
Order Depart¬ 
ment. 

Write to: — 
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National 
rear view 
TV device 

National Rear View Television, a new 
device for improving safety, economy 
and convenience of heavy vehicle 
operation, is now being marketed in 
Australia by GEC Australia Ltd. 

When mounted on trucks, buses and 


commercial vehicles. Rear View 
Television eliminates blind spots and 
provides a field of vision unequalled by 
mirrors. 

The new system switches on 
automatically when the vehicle 
transmission is shifted to reverse. It 
provides a bright, clear picture and 
unobstructed driver view under all 
weather conditions. By using floodlights, 
the system can even be operated at night. 

Both camera and monitor are shock 
and vibration resistant and are protected 
from rain, moisture, dust and direct 
sunlight. The monitor, which can be 
mounted anywhere in the cabin, can be 
tilted after installation to suit each 
driver. 


Will the time come when we can 
switch on the vacuum cleaner or lawn 
mower, put our feet up, and leave the 
machine to find its own way around the 
lounge room or front garden? Well, it 
could happen, but those researching the 
subject don’t hold out much hope for an 
early breakthrough. 

But at least they are trying. The 
appliance manufacturers are keen to 
develop such machines and the Cranfield 
Institute of Technology, near Bedford in 
England, is one centre which has been 
retained to work on the idea. 

One approach is to guide the machine 
by means of a cable laid under carpets or 
buried in the ground. This is being 
seriously considered for relatively simple 
situations, such as guiding a vacuum 
cleaner along a public building corridor. 

The other approach is to let the 
machine roam free, but to equip it with 
enough sensors to enable it to avoid 
tables, chairs, and other objects and, 
presumably, to kick Pongo up off his 
favourite spot in front of the fire. As one 
expert put it, “We need software that can 
recognise a cat and take appropriate 
action.” He didn’t say what “appropriate 
action” meant. 

Another problem is power for such an 
applicance. Power flex is hardly 
practical, and the amount of power is 
beyond current battery technology. So, 
for the moment, there appears to be no 
substitute for a human being or a trained 
monkey. 


Piezoelectric 

flight 

sensor 

Collins Avionics have recently 
begun production of a radical new 
gyroscope. Unlike normal gyroscopes 
which are gymballed and move 
independently of the aircraft, the new 
device is fixed rigidly to the aircraft 
structure. 

Error signals are produced in the 
gyro by the flexing of piezo-electric 
elements on the rotor. When the 
aircraft is not subject to anv 


New standards 
from SAA 

The Standards Association of 
Australia has released several new or 


updated standards sheets. Some of those 
related to electronics include “Power 
Transformers; Loading Guide”, 
“Dimensions of Racks and Panels of 
the International 19 inch Series”, 
“Computer Installations” and 


“Performance of Frequency Modulated 
Radio Receivers”. 

The sheet relating to FM receivers 
recommends the adoption, without 
change, of the IEC publications for 
measurement of radio receivers. 


ELECTRONICS Australia, February, 1985 






















Five TV 

transmissions in 
one fibre 

An optical fibre transmission system 
that can handle up to five television 


transmissions simultaneously has been 
released by the Video Systems Division 
of GEC Australia. 

The system uses a single optical fibre 
for analog transmissions, making it more 
economical than digital systems for short 
distance transmissions normally 
associated with security applications. 


This makes it possible to transmit a 
television signal without processing it. 

GEC’s Video Systems Division says 
the transmission system is ideal for trunk 
lines requiring high security as there is 
no leakage from the fibre optic cable. 
The system can transmit up to four 
kilometres without relay amplifiers. 


New TV sets 
using thin-film 
transistor arrays 


Joining Casio’s LCD television in the 
Japanese marketplace are two new 
models — one from Seiko and one from 
Citizen. 


The Seiko t-101 measures only 160 x 
80 x 31mm. Its 50mm diagonal screen 
has 52,800 thin film transistor elements. 
The display was developed jointly with 
Epson and incorporates a backlight for 
night viewing. 

The TV has a power consumption of 
1.1W (in bright light). The alkaline 
battery should have a life of about five 
hours. Power consumption rises to 1.9W 
when the backlight is used. 

The Citizen LCD TV measures 135 x 
75 x 24mm, but it includes an AM radio. 
At 69mm diagonal, its screen is larger 
than the Seiko’s but it has fewer elements 
— only 18,056. It has a reflective back 
panel, similar to conventional liquid 
crystal displays. This improves the 
contrast in bright light but prevents 
backlighting. Power consumption is only 
0.4W, giving a 10 hour life for its four 
AA size batteries. 


acceleration, the piezo elements give 
out a constant DC voltage. As soon as 
the aircraft begins a manoeuvre, the 
piezo elements are subjected to 
additional stress which superimposes 
an AC voltage on the normal DC. 

There are four piezo elements on 
the rotor — two aligned along the 
axis and two across it. This permits 
the computer detection system to 
distinguish movement in two axes. 
Two such rotors will provide full 
three axis monitoring. 

The main advantage of the new 
system, claim Collins, is a big 
improvement in reliability. The gyro 
rotor is operating at only 3200 RPM 
compared to around 24,000 RPM for 
conventional gyroscopes. This leads 
to greatly extended bearing life, one 
of the major causes of failure in 
previous systems. Presumably, the 
new system is free from gyroscopic 
precession which normally requires a 
complex correction system. 



Say goodbye to 
QWERTY 

Complaints by telex operators at 
the Australian Post Office have led to 
the development in Britain of an 
entirely new keyboard design. 

Operators claimed that using 
keyboards all day resulted in neck, 
shoulder and wrist pain. The resulting 
investigation determined that holding 
the hands close together with wrists 
turned outwards leads to tension and, 
eventually, to pain. 

The Qwerty arrangement of the 
keys, inherited from the typewriter, 


has also been changed. This layout 
was originally adopted to prevent the 
most used letters from jamming 
together. Obviously, this can not 
happen with computers. The new 
layout groups all of the most used 
letters close together. For example, 
the left “home row” now reads 
ANISF and the right DTHOR. The 
most used letter — E — is pressed by 
the left thumb. 

Ninety percent of the 100 most 
used wordis in English are on the 
home rows (including the E). 
Operating speed can apparently be 
improved by 20% to 40%. 


$1.7M export contract to STC 


Standard Telephones and Cables has 
achieved overseas sales of $1.7 million 
for telephone exchange power supplies. 
These are the first overseas sales for the 
supplies, although Telecom has been 
using them for six years. 

The Hong Kong Telephone Company 
chose the STC rectifiers in an update of 
its four busy exchanges. Two more have 
also been supplied to China. 

The patented “buck-boost” system is 
designed to economically supply a 
smooth source of power to an exchange 
and thus protect sensitive electronic 


equipment. During periods of normal 
AC supply, the system charges the back¬ 
up batteries at about 56V and 
simultaneously provides a regulated 
output of 48V. If the AC supply fails or 
is interrupted, the system is still able to 
supply a regulated 48V output. 

The new equipment is more efficient, 
both in terms of the power consumed 
and the amount of heat generated. It also 
permits the use of batteries which are 
only 60% to 70% as large as those 
previously required, thus giving 
significant space savings. 
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^ Looking to purchase instruments^ 

We are stockists of Hitachi, Fluke, Trio, 
Meguro, Aaron and Kikusui: so if 
the market for an oscilliscope, think 


INCLUDING TWO 
(1:1/1:10) PROBES 

35 MHz 1-channel with Trigger Delay 

e Sensitivity: 5MWdiv - lOV/div; ImV/div at x5 MAG e 
Bandwidth: DC or 10Hz - 35 MHz e Sweep Mode: NORMAL, 
AUTO, SINGLE, DELAY e Trigger Delay: INTEN'D, DELAY'D; Its 
- 100m S e Trigger Source: INT, LINE, EXT, EXT/10 e X-Y 
Operation; & X-Axis modulation 

20MHZ INCLUDING 

MEGURO $52500™° (1:1/1:10) 
MO-1251 PROBES' 

20 MHz 2-channel with component ti 

snsitivity: 5mV/div - 20V/div; ImV/div at * 
width: DC or 10 Hz - "" -- 


* 193 “ * 334 “ 


GAG-808A 
AUDIO 
GENERATOR 

$ 199 °° 

Covers 10Hz 
to 1MHz 

e 20Vp-p open 
circuit output e Sine 

outputs e External 
sync e 600 ohm 
output impedance 

ALL PRICES SHOWN DO NOT INCLUDE SALES 
TAX. ADD 20% 

These are just a few of the many 10O's of up-to- 
date Electronic items on display at: 


DAVID REID ELECTRONICS LIMITED 

127 York Street, Sydney, 2000 
or Telephone (02) 267 1385 


News Highlights 

Don’t talk dirty to me 


Computer buffs call it “flaming”, and 
now scientists are documenting and 
trying to explain the surprising 
prevalence of rudeness, profanity, 
exultation and other emotional outbursts 
by people when they carry on discussions 
via microeclectronics. 

As small computers proliferate in 
offices and homes, more business 
discussions, once pursued face-to-face, by 
telephone, or on paper, are now taking 
place by way of keyboards and video 
display terminals. 

With electronic mail, messages are left 
in a central computer for reading by 
correspondents on their own computers 
at their own convenience. In some 
offices, observers say, the traditional 
typed memorandum is all but extinct, 
and computer mail is replacing even 
telephone calls. 

The frequent resort to emotional 
language is just one of the several special 
traits of computer commmunications 
discovered by behavioural scientists 
studying how this new medium affects 
the message. 

Observing both experimental groups 
and actual working environments, 
scientists at Carnegie-Mellon University 
in the USA are comparing decision¬ 
making through face-to-face discussions 
with that conducted electronically. 

A sociologist at Carnegie-Mellon, Dr 
Lee Sproull, said whatever the 
company’s pre-existing standards for the 
expression of opinion, “electronic mail 
seems to loosen them”. 

The frequent presence of exuberant 
and offensive terms has long been noted 
by observers of computer bulletin 
boards. 

In 1982 the US Defence Com¬ 
munications Agency, which manages the 
world’s oldest and largest computer 
network for use by Pentagon employees 
and contractors, issued the following 
message to potential bulletin-board 
contributors: “Due to past problems with 
messages deemed in bad taste by ‘the 
authorities’, messages sent to this address 
are manually screened (generally, every 
couple of days) before being remailed to 
the boards.” 

Struggling to explain the free-wheeling 
language which people use on com¬ 
puters, the Carnegie-Mellon scien¬ 
tists noted that electronic communicat¬ 
ions convey none of the non-verbal cues 
of personal conversation — the eye 
contact, facial expressions and voice 
inflections that provide social feedback 
and may inhibit extreme behaviour. 


New display for 
UTA Buses 

Sydney’s Urban Transit Authority 
(UTA) is currently evaluating a new 
electro mechanical destination display 
for its buses. One Mercedes bus 
equipped with prototype display is to 
be used for the six month trial. It is 
expected that a further 20 buses will 
be ordered if the trial is a success. 

The displays, which cost around 
$11,000 each, are manufactured by 
STC-Cannon. They use rotating 
yellow and black “eyes” for each 
display element. A microprocessor 
selects the appropriate elements once 
the driver has entered the route 
number. 

The electro-mechanical display is 
far more flexible than the traditional 
scroll types. It is capable of 
“memorising” all of the UTA’s 
present destinations, whereas three 
different rolls, each-with a capacity of 
100 destinations, are needed. 


New study 
confirms nuclear 
winter 

A new study by the US National 
Academy of Sciences has confirmed that 
a nuclear winter — ie, the onset of 
winter-like conditions after a nuclear war 
— is a “clear possibility”. 

The concept of nuclear winter first 
gained prominence in December 1983, 
following the publication of a paper by 
five US scientists: Turco, Tobn, 
Ackerman, Pollock and Sagan. The 
paper shocked the world with its 
predictions and seriously upset the plans 
of nuclear strategists who had failed to 
consider the long-term weather 
implications of nuclear conflict. 

According to a recent report in New 
Scientist, the Academy study confirmed 
the mathematical models used by Turco 
and his colleagues. These predict .that 
temperatures in the northern hemisphere 
will drop by up to 25°C following a 
nuclear war in which about half the 
world’s nuclear arsenal (about 6500 
megatons) is detonated. 

The Academy study added a new twist / 
of its own, however. The “freeze” would/ 
occur within a few days after a war, not 
after a week or two as the original paper 
predicted. 
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Letters to 
the editor 


Helpful advice 

We wish to express our 
appreciation of the service you 
provide to the industry by such 
articles as A story with a kick in it in 
your October, 1984 issue. 

We would, however, offer a 
modified explanation for the start-up 
mechanism which provides a more 
enduring start-up supply to IC401. 

Whilst the charge current flowing 
into C14 through T1 primary would 
certainly contribute to the output of 
Tl, the application of 340 volts from 
the bridge rectifier turns on TR2, 
providing supply to IC1 which breaks 
into self oscillation, producing the 
115V and 8.8V outputs from Tl. 

The 115V is supplied to C530 via 
the 8.2kfi resistor (R510) as you 
describe, starting IC401 and 
providing drive to the horizontal 
output stage. The horizontal pulses 
are then fed back to IC1, pin 4, 
locking it to line frequency. The 
output to TR3 is pulse-width 
controlled to regulate the Tl output 
voltages. 

The 340V applied via TR2, thus 
causing IC1 to oscillate, is also applied 
to the time constant consisting of R3, 
R35 and Cl. When the charge on Cl 
is sufficient to result in a voltage 
greater than the 6.8V rated zener D2, 
TR4 turns on and TR2 turns off, thus 
disabling the start-up circuit. 

The current through TR4 flows 
through the two resistors R2 and 
R34. Your comment that these 
resistors were over-run caused us 
some concern, but a check first of 
dissipation, then voltage compared to 
rating, and finally service records, all 
suggested no cause for action at this 
time. 

Considering these factors we 
believe that the problem encountered 
was either the normal statistical 
possibility of a resistor becoming 
faulty, or was caused by some extra¬ 
terrestrial encounter (lightning). 

Once again, whilst querying the 
validity of a couple of points in your 
article, we very much appreciate the 
logical approach to problem solving. 

M. C. Plumley, 
NEC Home Electronics, 
Penrith, NSW. 


Errors in ‘Printers’ 

I refer to your article “Printers — New 
Technology, Lower Prices” in EA, 
December, 1984. 

In the discussion of dot matrix print 
mechanisms the writer has got his 
description of the printhead rather 
incorrect. A dot matrix impact printer 
has only one vertical row of pins. The 
character is made up by moving the 
printhead across the width of the 
character and firing selected pins in the 
single vertical row until the shape of the 
character is complete. Thus, a 7x7 
character would be formed from seven 
separate firings of the pins, not from “49 
little metal pins enclosed in the printhead 
in seven horizontal rows and seven 
vertical rows.” 

Even those matrix printers that print a 
row at a time still have only one pin per 
vertical position for any one character. 
The only exception to this is some 
printers designed for high quality work 
that have two slightly offset vertical rows 
of pins in order to produce overlapping 
dots, and therefore a higher print quality, 
in a single pass. Even dot matrix inkjet 
and thermal printers, where the cost of 
each pin is perhaps less, do not have 
multiple vertical rows of elements. 

I appreciate that the article was a 
reprint, but I believe EA has a 
responsibility to vet the articles more 
thoroughly than this one was. 

On a slightly different point, I have 
not noticed a single printer article, 
whether a survey or review, that has 
commented on the tendency of newer, 
cheaper printers to do non-overlapping 
input. That is, these printers are not 
capable of receiving data at the same 
time as they are printing out the contents 
of the buffer. 

While manufacturers talk about 
"bidirectional, logic-seeking” capability 
they are strangling the throughput of the 
printer by making it wait until the print 
is finished before receiving more 
characters. Each discussion of printers 
should contain a warning to prospective 
purchasers to insist on a demonstration 
of the printer printing text received from 
the computer. The impressive speed and 
intelligence of the printhead in self-test 
mode is less than half of the story. 

J. Richards, 
Jamboree Heights, Qld. 


Further comment: 
the engineers 
strike back 

You further display your lack of 
understanding of the role of an engineer 
in your reply to J. P. Murphy (EA, 
December 1984). 

You state “... an electronics engineer 
who does not understand the details of a 
superhet is like a mechanical engineer 
who does not understand how a two 
stroke petrol motor works”. 

As a mechanical engineer with 12 
years experience in a diverse range of 
manufacturing industries I have never 
needed to know the internal details of a 
two stroke motor, nor do I envisage I 
ever will. Few professional mechanical 
engineers would need to know, unless 
they were involved in the design, testing 
or servicing of petrol motors, and these 
are fairly specialised fields. When it is 
realised that most engineers move into 
managerial positions by mid career, the 
requirement becomes even more remote. 

Mechanical engineers do not learn 
about petrol motors during their study 
course. What they do study in 
considerable depth is thermodynamics, 
which covers the theory of all gas power 
cycles. Hence, if it were necessary, most 
engineers could refresh their memory 
after a few hours study and could then 
deduce and explain the working principle 


More on 
‘Printers’ article 

I refer to the article in the December 
1984 edition of your magazine entitled 
“Printers — new technology, lower 
prices”, reprinted from an American 
magazine. 

This article contains glaring technical 
errors which imply that the writer 
possesses only a superficial knowledge of 
the technology he has written about. For 
example, in the discussion of dot-matrix 
printers, it is apparent that the writer 
believes that a dot matrix print head 
consists of a matrix of print wires, rather 
than just a vertical column. Such 
statements as “if the density of a 
printhead is 7x7, it would have 49 little 
metal pins enclosed in the print head in 
seven horizontal rows and seven vertical 
rows” attest to this. Because of this 
misconception, he also seems to think 
that dot-matrix printers cannot print 
overlapping dots unless they have 
“overlapping vertical rows of pins”. 

Other technically inaccurate 

















A R C~~H I V E 


The National Film and Sound Archive is a body recently established by the 
Australian Government to be responsible for the collection, preservation and perma¬ 
nent accessibility of the recorded sound, radio, film and television heritage of 
Australia. 

The Headquarters of the Archive is in Canberra, located in McCoy Circuit, Acton. 
Exciting career opportunities for people with initiative and commitment to the objec¬ 
tives of the Archive are available. 

VACANT POSITION, CANBERRA 
DIRECTOR, TECHNICAL SERVICES AND PRESERVATION 
(SOUND AND RADIO BRANCH) 

Clerical Administration Class 11, $36,612 — $38,143 pa 
The position: It is expected that the successful applicant direct the activities of the 
section, including all aspects of storage, retrieval, use, safekeeping, 
movement and preservation of the recorded sound collection. The 
applicant’s expertise and experience will be concentrated in the 
technical aspects of archiving of sound, such as the provision of 
copying and listening service on a national basis to all sections of the 
community, including the recording and broadcasting industries. The 
applicant will require knowledge of “State of the Art” technology and 
the techniques necessary for archiving Australia’s sound heritage, 
covering all forms of sound carriers from wax cylinders to compact 
discs. The National collection of sound recording comprises 
500,000 cylinders, discs, tapes and piano rolls. Tertiary 
qualifications are therefore desirable. 

This position is available for permanent appointment, except where appointment for 
a fixed period is specified. Fixed period appointments may also be negotiated 
where this would be convenient to both the National Film and Sound Archive and the 
applicant. Conditions of service include four weeks’ annual leave with a leave 
loading, cumulative sick leave, long service leave and contributory superannuation 
scheme. Fares and removal expenses to take up duty and a short-term 
accommodation allowance are also payable in some circumstances. 

Applications showing full particulars of experience and qualifications, together with 
a contact telephone number, should be forwarded to: 

The Director, 

National Film and Sound Archive 
GPO Box 2002 
CANBERRA ACT 2601 
by: Thursday, 28 February 1985. 

For further information, applicants may contact Mr Colin Pitson (062) 67 1711. 
The National Film and Sound Archive is an equal opportunity employer. 


of any IC engine. However this would be 
a rare case. 

This is precisely the point your 
correspondent J. P Murphy is making. 
All engineers are trained and used by 
industry to solve problems, not for their 
knowledge of how things work. 

The questions you should have asked 
your electronic engineer applicants are 
those designed to test their ability to 
think through a problem. During job 
interviews I have never been asked to 
explain how something works, but I have 
been asked how I would solve a 
particular problem. I have also used the 
latter question myself when recruiting 
staff. 

Frankly, I don’t think you need 
electronic engineers at EA. Your own 
lack of an engineering degree does not 
hinder your ability to design innovative 
and reliable state of the art circuits. 
What you need is an innovative, 
inquisitive technician with a flair for 
circuit design and journalism, possibly 
with a hobbyist background. An 
engineering degree and industrial 
experience guarantee none of these 
attributes, simply because a professional 
engineer’s work does not require them. 

Finally, I would like to assure you that 
I do understand how a two stroke petrol 
motor works. I read about it during my 
school days in one of those boys’ books 
on how things work. 

P. Stuart, B.E., 
Carlingford, NSW. 


statements are made, such as “That 
ROM contains the ASCII code for the 
characters and the pins corresponding to 
that code are all fired at the same time to 
produce the required letter”. The ROM, 
of course, primarily contains the pattern 
of the character. It may also contain the 
ASCII code as part of a lookup table. 
Again we have the mistaken belief that 
the character is printed at one impact, 
rather than a vertical column at a time. 

In the discussion of low-cost ink-jet 
printers, only the older piezoelectric 
system is described. No mention is made 
of the newer cartridge type systems, 
where the ink is ejected by steam 
pressure generated by the heating of a 
small resistive element. This system is 
used in the Hewlett-Packard printer 
pictured on page 88. 

Please, if you must present articles 
which are reprints from other 
publications (and I appreciate that staff 
shortages may make this necessary from 
time to time), at least have one of your 
technical staff read over the article first. 

C. Mitchell, 
Wavell Heights, Qld. 


CSIRO paper 
on data storage 
available 

Recently there was a need in our 
division for a device which would 
allow an Apple type computer to 
store large quantities of data at high 
speed on a main-frame compatible 
magnetic tape unit. 

An interface was designed and built 
which enabled a standard 1600 bpi 
9-track magnetic tape unit to receive 
data from the computer at 60K 8-bit 
words per second. 

The system, comprising a Basis 
MedFly computer and a Digi-Data 
magnetic tape unit, has now been 
used successfully as the data logger 
for a laser radar system and an 
airborne (CSIRO Fokker F27) 


spectrally scanning radiometer. 

Technical details have now been 
published as a CSIRO technical paper 
and I am enclosing a copy of this 
document for your perusal. In 
publishing the paper, the CSIRO 
hopes to inform professional 
engineers of the relative simplicity of 
such a system and to attract enquiries 
from companies that may be 
interested in commercial 
manufacture. 

Dr J. C. Scott, CSIRO, 
Private Bag No. 1, 
Mordialloc, Vic. 
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While the 



and here’s why we’re No 1: 


Over the years we have seen numbers of small 
electronics retailers try to turn their hand to mail 
orders: and after just a few orders they’re suddenly 
justified in claiming they’re ‘number one'. 

We have a few people who would disagree: over 
350,000 in fact. For that is the number of people who 
have placed their trust in the company they know is 
number one: Dick Smith Electronics. 

In the interests of fair competition, we'd like to pass on 
a few tips from our sixteen years of experience: 

• Stop using hand written invoices covered with 
illegible scrawls. Instead, invest half a million dollars 
in an IBM System 38 Computer with a team of 
programmers, 12 months planning and finally an ‘on¬ 
line’ mail order department. Clear, concise and 
detailed information - what the customer wants. Just 
like we do! 


system to itemise any credit on the invoice and then 
automatically deduct it from the next order. 

• If you run out of stock don’t just scrawl ‘out of stock’ 
on the order. Put it on back-order, inform the 
customer of the delay and check all back-orders daily 
until the stock arrives. When it does, post it out at no 
extra charge. It’s expensive, but it’s the type of service 
you should offer. Just like we do. 

• Support your mail orderdepartment with at least $5 
million worth of stock and surround with 150 skilled 
people all geared to provide the customer with the 
best possible service. Just like we do. 

• Ensure that you despatch all orders within 24 hours 
of receipt: no-one wants to sit around waiting weeks 
for the goods to arrive. If there must be a delay, tell the 
customer why. Just like we do. 


• When customers send in too much money don’t 
return a scrap of paper in their order with the amount 
on it. They could lose it! Instead, use your on-line 


• And occasionally when you make a mistake - and 
you will (you're only human) be strong enough to 
admit it. Just like we do. 




ESS 


12 


ELECTRONICS Australia, February, 1985 













others promise 
delivers. 


Why not try it for yourself ? 






















































Philips stereo 
TV receivers 

... a look at the technology 


Since the advent of stereo TV broadcasting in 
Australia in December 1983, quite a few brands 
and models of stereo TV receivers have come 
on to the market. But Philips is the only brand 
which is wholly designed and manufactured in 
this country. Editor Leo Simpson has taken a 
close look at the Philips chassis and here is his 
report. 

by LEO SIMPSON 


Philips make and market a range of 
63cm and 54cm stereo and mono colour 
TV receivers but they are all based on 
the one chassis design, the KL9A-3, 
which is really a large printed circuit 
board assembly as the photos show. The 
receiver we had for evaluation was a 
63cm model, the KR683, which does not 
have the Teletext facility, although it is 
identical in all other respects to the 
KS683 which does have Teletext. The 


equivalent models now in the 
marketplace are the KS684 and KR684 
and it is these models to which we shall 
refer for the rest of this article. 

Physically, the KR684 is large, with 
overall cabinet dimensions of 793mm 
wide, 505mm high and approximately 
480mm deep. It is supplied with a timber 
stand to raise it some 270mm above floor 
level. The set has clean and simple 
styling which avoids making it look too 


bulky and imposing. Weight of the set is 
52kg. 

Since it is a stereo set, it is fitted with 
two loudspeakers on either side of the 
screen, one an oval type, nominally 190 
x 70mm and the other a cone tweeter 
about 50mm in diameter. The front 
grilles may suggest that the tweeters are 
horn types or that the grille itself 
functions as a horn type diffuser but it is 
merely a styling exercise. 

Control functions 

One reason why the styling of the 
Philips KR684 is so clean and 
uncluttered is that there are no control 
knobs at all. The set is intended to be 
adjusted and used with the infrared 
control. This takes in virtually all user- 
adjustable functions of the set, apart 
from those needed to initially tune the 
wanted stations. For the latter function 
there are a number of controls concealed 
behind a panel just above the righthand 
speakers. 

At the top righthand corner of the set 
is a dark translucent panel which is a red 
filter for the two-digit channel LED 
display. Below this are five LED 
indicators marked Standby, Stereo, 
Bilingual, Spatial and Balance. The red 
standby indicator is on whenever power 
is present but the set not actually in use. 
Power consumption in this mode is only 
a few watts. The standby indicator also 
flashes rapidly whenever one of the 
remote control buttons is being pressed, 
to indicate reception of the command via 
the infrared sensor. This is also behind 
the top righthand translucent panel. 

When the set is turned on, by pushing 
the green button on the remote control, 
the set will tune itself to the station 
received during the last watching session ! 
and will have all the user’s preferred 
settings for contrast, brightness, colour 
saturation, volume and the last-used 
settings for bass, treble, and balance 
(more on this most useful function later). 

If the station received is transmitting in 
stereo the green stereo indicator will 
light. 

Again, if the sound is a bilingual 
transmission (not being used at present in 
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but the loudspeaker may also be muted 
completely in one step via the muting 
button. Pushing the red button turns the 
set off. 

The cabinet is strongly built of 18mm 
particle board and covered with a 
simulated woodgrain material which 
looks to be between walnut and teak in 
colouring. 

The rear of the cabinet is largely 
featureless except for a number of 
sockets which are as follows: a 75-ohm 
coax socket (Belling Lee type) for the 
antenna connection, two two-pin DIN 
sockets for connection of external 
loudspeakers (which mutes the internal 
loudspeakers), and a SCART socket. 
This last socket is a multipurpose socket 
which is becoming standard on 
European TV sets and is also known as a 
Euroconnector. 
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The Philips KS684 is one of a series of stereo sets using the KL9A-3 chassis. 


Australia), the yellow indicator will light 
instead. 

Two other indicators remain. The 
spatial indicator is lit to indicate whether 
the “spatial” function is selected or not. 
When a stereo transmission is being 
received, the Philips receiver gives an 
enhanced stereo reproduction which 
simulates a much wider speaker 
separation than is actually the case. 
Similarly, when a mono transmission is 
received, the Philips set feeds the signal 
through a stereo simulator to enhance 
the sound quality. 

The balance indicator is lit when the 
balance is adjusted via the remote 
control. At the same time, a narrow 
vertical blue bar appears on the screen to 
indicate the balance setting. It moves 
across the screen depending on whether 
the volume of the right or left speaker is 
increased. 

Stereo headphones 

A standard 6.5mm jack socket is 
hidden behind a small flipdown panel 
adjacent to the Philips logo at the lower 
lefthand comer of the set. Associated 


with the socket is a three-position slide 
switch which gives either standard stereo 
sound reproduction (without spatial 
enhancement) or one of the bilingual 
sound channels in the case of a bilingual 
transmission. When listening via the 
headphones, the speakers can be muted 
with the remote control but the 
headphone sound level is set via a small 
knob in the main control compartment 
referred to earlier. 

As we shall see, the provision of the 
stereo headphone facility means that the 
Philips KL9A-3 chassis has a completely 
separate stereo amplifier for this 
function. 

Remote control functions 

As can be seen from the ac¬ 
companying photos, the remote control 
handset has no less than 30 pushbuttons 
although it does not need a licence to 
drive it as may be first thought. Eight of 
the buttons pertain to Teletext functions 
and a numeric keyboard is for channel 
selection (up to 16). Volume, bass, treble, 
brightness, colour and stereo balance are 
all variable continuously via the handset 


SCART socket 

SCART stands for Syndicat des 
Constructeurs d’appareils Radio 
Recepteur et Televiseurs — a committee 
of French radio and TV manufacturers 
which devised the standard connector 
for domestic video appliances. The 
socket accepts a shielded 21 -pin 
connector which carries video input and 
output signals, red, green and blue inputs 
(RGB) for the picture tube, a blanking 
signal and stereo line inputs and outputs. 
Associated with the socket is a switch to 
select the external video input or the 
internal video signal from the set itself. 

The reason for having the SCART 
socket is firstly to bring all the inputs and 
outputs together and secondly to give a 
superior picture from sources such as 
VCR or laserdisc player or from 
computers which may have direct video 
output or RGB outputs. 

Inside the cabinet 

Removing the back of the cabinet is 
quick and easy and is a revelation 
compared to sets of many years ago 
which had countless nutdriver screws 
retaining the Masonite back. The Philips 
set has a moulded plastic back which is 
retained by four plastic lugs. These are 
released by inserting a screwdriver and 
levering it slightly. Nice and easy. 

As noted at the start, the chassis is 
really a large printed circuit board but it 
has a galvanised steel frame to give 
strength and rigidity. The chassis is held 
vertically by two plastic clips at the top. 
These are easily released by hand to 
allow it to flip down to an angle of about 
45 degrees. Lifting the chassis slightly in 
its hinges will then allow it drop into a 
horizontal position without the need to 
disconnect any cables. 

The layout of the chassis-cum-PCB is 
relatively standard with the switchmode 
supply and yoke driver (vertical output 
and horizontal output) stages on the 














Philips stereo TV receiver 


The chassis flips down for easy access while still operational. 
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righthand side. On the lefthand side are 
UHF and VHF tuner modules plus four 
vertical boards. The largest of these is the 
microprocessor board which provides 
most of the user control functions. In 
line with this is a smaller board which 
provides the vertical blue line display on 
the picture for the stereo balance control 
adjustment. 

To the right of the microprocessor 
board is the chrominance and luminance 
processor using the TDA3560. To the 
right of this again is the dual sound IF 
board using TBA120U ICs working at 
5.5 MHz and 5.72 MHz. 

Within the cabinet itself are another 
five printed circuit boards. On the 
lefthand side is the audio power board 
which has a large extruded aluminium 
heatsink. Below it is a small board 
associated with the stereo headphone 
jack. 

On the lefthand side of the cabinet are 
three boards. One is immediately behind 
the user control panel and is merely a 
connector interface for the pushbuttons 
there. Below that is the audio pro¬ 
cessing board which provides the 
stereo/bilingual, spatial and mono 
enhancement functions before the audio 
signals are fed to the stereo power board. 
And finally, there is the buffer board for 
the RGB signals. 

Mounted on the base panel of the 
cabinet is the large C-core mains power 
transformer. This is necessary because so 
many of the set inputs and outputs are 
accessible to the user and so need to be 
tied to earth potential, which requires 
the use of an isolating transformer. 

Circuit details 

In an article of this length it is not 
possible to fully describe all the 
interesting circuit functions of this new 
Philips set. Instead, we will attempt to 
highlight the more innovative aspects, 
starting with the microprocessor control 
system. This uses a dedicated 40-pin 
microprocessor which controls all the 
functions provided by the infrared 
remote control handset. 

Serial data (ie, a pulse train) from the 
infrared receiver is fed directly into the 
microprocessor for decoding. In response 
to a user command to, say, change a 
channel, the processor generates 
switching voltages to select high band or 
low band VHF or UHF operation. Then 
it generates an analog voltage via two 
digital-to-analog converters, to tune the 
varicap diodes in the appropriate tuner 
module. 

Two D-A converters are required 
because each converter is only capable of 
64 discrete output voltages. This is 
insufficient for fine-tuning so two 
converters are cascaded, via resistor 
weighting networks, to improve the 
tuning resolution to 64 x 64 or 4096 


The KL9A-3 chassis is a large PC board with plug-in modules. The microprocessor board is at the 
bottom of the picture. Note the C-core transformer at the left, just below the neck of the picture 
tube. 


increments. 

The processor also monitors the AFC 
voltage from the appropriate tuner 
module (via and LM339 comparator) and 
adjusts the tuning voltage up or down 
accordingly. As well, the processor 
generates DC control voltages for 
volume, treble, bass, balance, brightness 
and colour saturation. 

Other functions of the microprocessor 
are scanning the keyboard (in the hidden 
compartment on the front of the set), 
providing the channel number indication 
for the digital readout, muting the sound 
during channel change, generating the 
data words to control the (optional) 
Teletext decoder and generating the 
switching voltages for the stereo/dual 
language functions. 


Memory retention is assured for all 
settings even when the set is 
disconnected from the mains by means 
of a nickel-cadmium cell. This is 
sufficient to ensure memory retention 
for three to four months. 

Intermediate frequency 
stages 

Included with this article is the circuit 
of the “quasi-split IF stages”. The quasi¬ 
split IF system is a variation of the 
standard 5.5MHz intercarrier system. As 
with any Australian set, the intermediate 
frequency for the video carrier is 
36.875 MHz and this is fed from the 
tuner output to an amplifier stage based 

continued on page 21 
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GREAT HEW PRODUCTS f OR 1985! 


START YOUR OWN BUSINESS! 


Many people will come back from their X mas holidays to find their house has been burgled. They do not know that they can have electronic burglar alarm protection at 
modest cost. Modem burglar alarm components from Jaycar enable you to easily make domestic premises more secure. 

-.tm. --« -.-*-- " ■make money and provide a community service as w< 


So why not use your technical skills to install alarms in your neighbourhood in your spare tit 

ACjP-2 LOW COST STEEL ALARM CONTROL PANEL 


control provides 12V DC for sirens, bells etc 


* Simple one-key operation. Ic 




DON’T 

$199 


ns 230(H) x 170(W) x 70(D)mr 


NEW 


Believe it or not the ACP-2 is only 


Power supply with facilities ; 
to recharge Gel battery. 

Cat. MP-3018 

$34.90 


. 119 ! 


Gel battery to s 
Cat. SB-2480 

$24.50 


“CALLMASTER” 

TELEPHONE ANSWERING MACHINES 


VCR STEREO 
ADAPTOR 


- TRUE PROFESSIONAL EQUIPMENT. 

Jaycar has been reluctant to stock telephone answering machines in the past. Many offered to u 
Telecom Approved or simply were of inferior quality. The units that we have selected are Telecor 
Permit # C81 -16-18) AND Electricity Authority Approved! (Certificate * CS2029N). 

Jaycar stocks two models. The TA-100 & TA-150 remote control (you can interrogate the answeri 

—**-- *he world). A summary of features: 

es. Once only outgoing recorded 


no sound of standard VCR s c 


% 


★ Complete with plug-pack 




&r including yoi 

--lino mi- 

C-60 (12 
sy chang. 

• Call master stops at 
Eliminates blank spots un iape. 
>n & Quality. Japanese 


capacity - up to 150 messages 


• Full 12 

Cat. YT7010 Standard TA100 Callmaste 
Cat. YT7020 Remote control version 
(all the features of TA-100 plus remote 


Need we say more? 

,$225 4 

option) $299 < 



ONLY $37.50 


UNIDEN 27MHz/156 MHz Marine Two-way 

“Sea Wasp” 

This great new marine two-way radio is fitted with all current 27MHz 
marine channels (inc. both distress), plus 2 vacant 27MHz channels for 
your own use. But the big news is that this radio will receive 2 of the 
OTC “Seaphone” VHF FM channels. That’s right, it will receive channel 
16 (Distress) & 


Channel 67 
(weather). What , 
a great idea! 

Apart from this 
it is a fully 
approved 5 watt 
27MHz transceiver 
with many features. 


Cat. No DT5410 




ONLY $199 


ALARM STICKER • A durable selfadl 

Does not refer to a particular type of alarm - creats more dc 
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You ain't seen nuthin'yet!!!" 

************************ 

r ULTRASONIC PEST REPELLER # 



PASSIVE INFRA-RED 
DETECTOR 



cat AR 0952 only $19.95 


Quality VHF Video/Audio 

RF Modulator 

At long last a good quality, stable video/audio-to-RF 

Commodore VIC-20to aVHF* T.VA Notethat this module 
is specially tuned lor Australian T.V. (VHF CHAN 0 & 1 
5.5 MHz Sound Subcarrier). A full data sheet & 
connection diagram is included! 

Cat. LT30O2 $9.95 ONLY! 


BARGAIN! JEWELLER’S 
6 -PIECE SCREWDRIVER SET 

FEB ONLY°$i a .98 m price! cat. thzoos 
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Intelligent PLOTTERS 

A1 size, PINCH ROLLER TYPE 

, GP9101 

* j f ★ 4 pens 

★ 250mm/sec 

★ Step size 0.05mm 

U I ★ With HP/GL option 

X It can be run under lotus 

• / 123 + Auto cad 

A3 size, HIGH SPEED MULTIPEN 

FP5301 

★ 10 pens 

I * 45 °mm/sec 

J g ★ Step size 0.05mm 

J * With HP/GL option 

It can be run under lotus 
123 + Auto cad 

A3 size, PLOTWRITER 

WX4731 

★ 4 pens . ' 

★ 200mm/sec gK0 11 §L-,j£ 

★ Step size 0.1mm 

★ Up to lm plot mjjhmm 

A3 size, MULTI FUNCTION, 
PORTABLE 

MPIOOO 

★ 150mm/sec 

★ Step size 0.1mm jf fill /j Mi g < 

★ With HP/GL option J|^***^ •mg g§ 

It can be run under lotus 

A4, COMPACT 

^ DA6100 

r * 3 pens 

jr # .. ★ 200mm/sec 

jj|L nPif: ★ Step size 0.1mm 

# / i * With HP/GL option 

^ DA6100 with RS232 

$768 inc tax 

8 Bit parallel $732 inc tax 

f"* jpii iiym BUSI-PLOT 

|f J MJ] DA6500 

L ★ 3 pens 

^T^feaL.. i ★ 200mm/sec 

ggggM/ ★ Step size 0.1mm 

' / ★ Six types of graphs 

selectable 

★ Storage of graph data ★ Easy programming 
auto cassette type using Basic Functions 

DA6500 $2136 inc tax 

A4 SERVOPLOT _ 

DA8400 1 

★ 410mm/sec W '^■1 jjjj 

★ Step size 0.1mm 

A3 DIGITIZER 

KD4030 

★ Electro magnetic i J 

method q / 1 

■k Resolution 0.1mm £ / / 

★ Accuracy ± 0.5mm y 1 / 

★ 3 types of reading — f J 1 

mode mJJ 

Interfaces available for the above plotters are RS232, 8 Bit parallel and in most cases GPIB 
Intelligent Plotter sale: WX4671 single pen $600 inc tax. 

WX4675 six pen $660 inc tax. Limited numbers available. 

y&^JL 

/Stieciricai rrmces nignway, 

((^Equipment Arncliffe, N.S.W. 2205 

^Limited (02) 597 1155 - Telex: 22692 

Jhf FA!SUBFUFUT SL Ariel AinC /no\ 0-7-7 conn 

--* — HUtLMIVt UOI £.! 1 3499 

CONTROL DIVISION PERTH (09)381 2866 

169 BURNLEY STREET, RICHMOND, MELBOURNE, 3121. (03) 429 1122. TELEX 31988 BRISBANE (07)444 801 


















Philips stereo TV receiver 



This view shows the rear of the KS683 receiver with the back removed. The chassis flips down for easy access. 


on a BF370 transistor. From there the 
signal is fed to a SAW (surface acoustic 
wave) filter and thence to a TDA2541 IF 
amplifier and synchronous demodulator. 
The demodulated video output appears 
at pin 12. 

While SAW filters have been a 
standard feature of many Japanese sets 
for several years now, they are new to 
Philips. This company was reluctant to 
take this path until they could be sure 
that the SAW filters could be made with 
sufficient precision (in the relatively 
small numbers) for the Australian 
standard. Now that they have the SAW 
filter they are confident that they can 
provide equal or better picture quality to 
previous Philips sets. Only two coils need 
alignment for the video signal: they are 
associated with pins 8, 9 and 10 of the 
TDA2541. 

With a mono chassis, the 5.5MHz 
intercarrier would be extracted after the 
video demodulator but not with the 
quasi-split system. Instead, the sound is 
processed by a parallel path via the 
TDA2545. This takes the IF signal from 
before the SAW filter and feeds it via a 
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Philips stereo TV receiver 




The infrared remote control handset 
eliminates the need for most of the controls on 
the set itself. It is easy to use. 


filter stage to a BF370 which provides 
gain and balanced outputs via an IF 
transformer to the TDA2545. 

The TDA2545 amplifies the video 
carrier at 36.875MHz and the sound 
carrier at 31.375MHz together and then 
beats them together in a linear multiplier 
to produce the 5.5MHz intercarrier (and, 
incidentally, the 5.742MHz second 
intercarrier for stereo signals). The input 
filtering to the IC suppresses the video 
response of the stage which has the effect 
of minimising any frame buzz in the 
sound output. 

Dual sound IF 

The two sound carrier outputs from 
the TDA2545 are then fed to the dual 
sound IF board which uses two 
TBA120U ICs. These are preceded by 
ceramic filters at 5.5MHz for one IC and 
5.742 MHz for the other. The TBA120U 
contains a limiting IF amplifier, a 
symmetrical demodulator and an audio 
amplifier stage with DC gain control. 
The DC gain control is not used in this 
Philips circuit but otherwise the circuit is 
very straightforward with the input 
signal being fed via an emitter-follower, 
then split to the two ceramic filters and 
then via the separate TBA120Us. The 
output of each IC is buffered by an 


emitter follower. The audio recovered 
from the 5.5MHz intercarrier is the 
compatible L + R signal while the audio 
recovered from the 5.742MHz 
intercarrier is the R signal. These signals 
have to be matrixed to obtain separate 
Left and Right signals. This occurs on 
the audio processing board. 

The IC which does most of the work 
on the audio processing board is the 
TDA2795. This amplifies and identifies 
the control pilot tones which are 
amplitude-modulated onto a 54.7kHz 
subcarrier which, in turn, is frequency- 
modulated on the 5.742MHz intercarrier. 
The 54kHz sub-carrier is unmodulated 
for mono transmissions, 50% modulated 
at 117.5Hz for stereo transmissions and 
50% modulated at 274.1Hz for bilingual 
transmissions. 

The TDA2795 identifies these tones 
and generates DC voltages to control 
4011 CMOS gates and 4066 audio 
switches. These switches control 
whether or not the demodulated (L+R) 
and R signals are matrixed for stereo 
reproduction or kept separate for 
bilingual programs. 

Also on the audio-processing board is 
the stereo enhancement circuit which 
produces the “spatial” stereo effect from 
the KS684 loudspeakers. Note that the 
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audio output signals from the SCART 
socket are not subject to any 
enhancement and thus give the full 
stereo separation (around 40dB) which 
can be expected from the twin-carrier 
system. 

Audio signals from the audio 
processing board are then fed to the 
audio output board. The circuit of this is 
reproduced with this article. 

Audio output board 

This uses one 18-pin integrated circuit, 
the TDA1524, two TDA1520 
monolithic power amplifiers, a three- 
terminal regulator and two BD202 
power transistors which provide 
regulated 33V rails for the two power 
amplifiers. The whole board is separately 
powered from the mains transformer. 

The TDA1524 is an active stereo 
tone/volume/balance control system 
operated by voltages from the 
microprocessor which are fed to pins 1, 
9, 10 and 16. 

The monolithic power amplifiers 
require little comment apart from noting 
that they incorporate short circuit 
protection which is essential since the 
TV receiver has sockets for external 
loudspeakers. 

The headphone socket driver board 
also uses a TDA1524 which drives three- 
transistor complementary symmetry 
output stages of low power. However, in 
this case the treble, bass, volume and 
balance control pins are run from a 
single potentiometer (in the hidden 
compartment above the righthand 
loudspeaker). 

Chrominance and luminance 

Compared with all the machinations 
for the audio, the video process is simple. 
The video output from the TDA2541 is 
fed via a transistor buffer to the SCART 
socket and thence into the luminance 
and chrominance inputs of the 
TDA3560 PAL decoder. 

The particular attraction of this device 
is that it incorporates video switching 
which makes it ideal for integrating the 
program video signals with RGB signals 
from external sources such as computers 
or from the optional Teletext decoder. 

To ensure an excellent picture, both 
for ordinary programs and for Teletext 
presentation, the Philips circuit achieves 
a video bandwidth via TDA3560 to the 
picture tube of around 6MHz. 
Complicated but good 

Summing up, the Philips chassis is 
pretty easy. It certainly is a complicated 
circuit overall although the heavy 
reliance on ICs should ensure good 
reliability over time. This writer would 
be happy to have the set in his home. 
The picture quality is excellent and the 
sound quality is a big step ahead of what 
we have become used to. 
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NEW PRODUCTS 


AT THE 
FRONTIER 
OF THE NEW 
^TECHNOLOGY 

I ^kSs^Now transmitted directly to your home, Cable News 
I Network TV channel direct from Atlanta Georgia U.S.A. via 
| Intelsat IVA satellite. 

Intelsat IVA now beams a 4GHz receiver footprint 
I pattern into most parts of Australia. In addition to the U.S. 

I Cable News Network channel, Intelsat IVAalsotransmitsABC 
I Perth uplinked through Carnarvon and ABC Brisbane uplinked 
I through Moree. 

Receive these extra channels in your home now by 
I installing a satellite TV ground station receiver system. 

The Australian "ACESAT Satellite Receiver Corporation" 
I have pioneered and researched the optimum ground station 
I system for 4GHz from the myriad of equipment available r 
| the world market. 

To date ACESAT have supplied over 200 4GHz satellite 
I TV ground stations for successful reception in Australia 

Now the equipment and technology is available th rough 
I ZAP Electronics. Two years ago a satellite ground station sold 
I for $50,000. Due to dramatic advances in equipment design 
land economies of scale a complete ground station is now 

I available from Zap for $3,990 *«» 

I The Zap 4GHz ground station comprises the following 
I components:- 

I (A) A 3.5 metre demountable mesh antenna complete with 
I galvanised mount, all cables, connectors and instruction 
I manuals ready for installation. 

1) A 40dB low noise amplifier to cover the band 3.7 to 
14.2GHz at 60° - 69°K. 

I (C) A "Baby Q" satellite receiver which is used near your TV 
I set and includes switchable channel select, built in modulator 
I and either a composite video output for a monitor, or £ 

I output for a TV. 

I (D) A4GHz"Baby Q" down converter to provide the perfect 
I match between the low noise amplifier and the receiver. 

At last the enthusiast can install his own satellite TV 
I ground station in Australia and pioneer the new technology 
I that will accelerate the communications revolution. 

The satellite ground station supplied by Zap Electronics 
I includes full instructions and alignment procedures, and is 
I fully guaranteed againstfaulty workmanship and components 
I for 12 months from date of purchase. 

1 For further information contact Zap Electronics, telephone 
I (02) 858 2288. 

I BACKGROUND 

In 1985 the shuttle is due to launch AUSSAT I, Australia's first 
I direct broadcast satellite. This service is expected to significantly 
I improve the satellite service available in Australia. The Australian 
I Government will pioneer the B-MAC system which will operate or 
112GHz. 

iny electronic professionals and enthusiasts will recognise 
it by buying and installing their own 4GHz ground station 
I now they will be pioneering this completely new technology and at the 
e time enjoying television broadcasts not available to the general 
lie. In some parts of Australia, Zap ground stations will also receive 
an, Indonesian and Russian satellite transmissions. 



WAS $12.50 
SAVE $2.00 
NOW $10.50 


TELEPHONE 

SOCKET 

$4.95 ea 


$3.95 e 


TELEPHONE 
PLUG with 
grommet 


TELESCOPES 

30 x 30 magnification 


BARGAIN! 

quality lenses and attractively gift 

$ 19 95 

I A MICROSCOPES 

l \ 100, 200 & 300 

magnification 

STOCKS Q95 
LAST! 


A thoughtful gift fc 
E-2500 



RESISTOR BARGAIN 

HUGE SCOOP PURCHASE 

AMAZING VALUE 

1000 RESISTORS nq , 

V4 & V 2 watt preferred values 

BE QUICK! 
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TELEBOY FM-TV WALKMAN 

Listen to TV (FM in stereo) with this unit! 

Tune into television channels and » 

FM radio. Ideal for private listening / 

in true stereo sound. 


KASUGA 


The go anywhere modern 
sound. AM/FM tuner and 
cassette deck - check out 
the bright colours too! 


“GHETTO 
BLASTER’ 


ONLY 


INTERNATIONAL 

MINI COMBO HI-FI ^. 


BOOK LIGHT 


This superb Book Light will enable 
you to read books in bed without 
worrying about others! Clips onto 
anywhere 


ONLY 


" Zap’s policy is to offer useful and 
interesting electronic products as 
soon as they become available 
at Direct Import Prices" ^ 

Pat Daly, 

Manager of Zaps Electronics 


CHATSWOOD • PARRAMATTA • HORNSBY 
• BURWOOD • LIVERPOOL • EASTWOOD 


ZAP - NO FUSS - SECURE - MAIL ORDER SERVICE 

I Take advantage of ZAP’s wholesale mail order service for 
reliability, security and guaranteed protection. When you 
use ZAP’s mail order service you are protected three 
ways:- Your order is despatched within one working day. At 
any time you can ring our service number and check stock, 
prices or the progress of your order. Any product purchased 
can be returned within 14 days of purchase date if not 
absolutely satisfied, and all products sold by ZAP are fully 
guaranteed and covered by parts and labour warranty. 

NO FUSS - SECURE - MAIL ORDER SERVICE - 3 WAYS. 


ZAP ELECTRONICS 5 SYDNEY STORES 

CHATSWOOD 16-18 Anderson Street Ph: 411 7366 
HORNSBY Shop Ml Northgate Shopping Centre 

I _Ph: 476 6122 

LIVERPOOL 270 George Street Ph: 602 0777 
BURWOOD 51 Burwood Road Ph: 745 3188 
|PARRAMA2A6(M3eorc|^treemi^3^877 

WHOLESALE SHOWROOM AND STORE 

EASTWOOD 10A First Avenue Ph: 858 2288 

FREE CATALOGUE ON REQUEST 

I For tax exempt, school, government, wholesale and dealer enquires 

CONTACT MARK JORGENSON • 858 2288 

I MAIL ORDERS TO: ZAP ELECTRONICS 

I 10A First Avenue, EASTWOOD 2122 - Freight cost per order $5 
I Send cheque,or Bankcard, Mastercard, American Express details 
jr money order. - Phone orders (02) 858 2288 
Enquires contact Julie Macdonald 






























The end of the 
Carbon Microphone 


The year 1984 marked the end of an era in 
Australian telephone engineering; the phasing 
out of the ubiquitous carbon microphone or 
“transmitter” in telephone engineering parlance. 
The result should be better speech transmission 
and greater reliability with less maintenance. 


The passing of the carbon microphone is 
a sad event in some ways because it is vir¬ 
tually a symbol of the telephone system 
and the technological development which 
made it possible. In fact, it was the develop¬ 
ment of the carbon microphone which 
transformed the telephone from little more 
than a scientific novelty into a practical 
commercial instrument. 

It wasn’t the first microphone used for 
telephone experiments. Bell’s original pa¬ 
tent of 14 February 1876, plus a number of 
earlier sketches, all show what are essen¬ 
tially magnetic microphones; typically an 
electromagnet in close proximity to a 
diaphragm either of soft iron or containing 
a soft iron slug. In simple terms the 
“transmitter” and “receiver” (earphone) 
were virtually indentical. 

Such a system will work, as has been 


demonstrated many times by enthusiasts 
connecting a pair of earphones to each end 
of a short line. But, as Bell was forced to 
realise, such a simple arrangement has 
limitations. 

The most serious was lack of sensitivity. 
This was not so important over short lines, 
or if the users had strong voices, but was 
quite inadequate to cope with longer lines, 
soft voices, or careless usage. 

Just who invented the carbon 
microphone — if, in fact, any one man can 
claim the credit — is in some doubt. A man 
named Hughes appears to have been the 
first to exploit the characteristic of carbon 
that varying pressure between two pieces 
will result in varying resistance. Hughes us¬ 
ed a pointed rod suspended between two 
notched supports, all mounted on a soun¬ 
ding board — the “pencil” microphone. 


This was in 1878, only two years after 
Bell’s first patent. The device worked, in a 
fashion, and was extremely sensitive, but 
also extremely critical in adjustment and 
suffered from poor speech quality. 

In the same year Thomas Edison came 
into the act. His design was much closer to 
the modern concept, except that he used 
powdered carbon — lamp black — rather 
than granules. An English clergyman nam¬ 
ed Hunnings is one of those credited with 
the granule concept, but there may have 
been others. In any event, the carbon 
granule microphone was an accomplished 
fact by the end of 1878. 

And so, for over 100 years the carbon 
microphone, with numerous improvements 
and modifications, has been the virtual 
heart of our telephone system. But not 
without problems. The carbon microphone 
is a troublesome beast. It can be attitude 
sensitive (though less so today than with 
early models), it always generates some 
background (frying) noise and, worst of all, 
the granules can pack together either 
temporarily or permanently, producing 
weak distorted signals. 

The temporary condition can be cured 
by “giving the transmitter a bash” to shake 
up the granules. But when this brute force 
approach eventually fails the microphone 
insert has to be discarded and a new one fit¬ 
ted. Despite these limitations, it has reigned 
supreme for all these years, simply because 
of its extremely high output; it was, in fact, 
the only microphone which would work in 
the telephone system. 

At the same time, the advent of radio 
broadcasting and allied applications pro¬ 
duced a whole range of new microphones, 
the carbon version having been tried and 
found wanting in this sphere. These in¬ 
clude moving coil, ribbon, piezo, 
capacitance types etc, in a wide variety of 
styles. They all out perform the carbon 
types in almost every respect; fidelity, 
reliability, lack of background noise, etc. 
But they all need amplification — a lot in 
some cases — to bring their output up to 
that of the telephone transmitter. 

The idea of using an alternative 
microphone, plus an amplifier in the 
telephone to lift the level, had been con¬ 
sidered over the years, but it is only recent¬ 
ly that solid state technology has progress¬ 
ed to the point where components were 
cheap and reliable enough to make the idea 
practical. 

According to Telecom engineers, the 
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The 20E transmitter contains an IC amplifier, a bridge rectifier and a zener diode. 
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Group General Manager of AWA, Mr R. D. Stewart, makes the official handover of the new 
AWA-manufactured Touchfone to Mr K. Douglas, Assistant General Manager, Telecom 
Australia, and Miss M. Bourke, Manager-Supply. 


limitations of the carbon transmitter 
already mentioned — the “frying”, the 
“packing” and eventual failure — were par¬ 
ticularly apparent in the No. 13 transmitter 
inserts as used in the 300, 400, and 800 
series telephones. In the 800 series they 
have the highest replacement rate of any 
component, approximately 3% failure rate 
a year. 

Another problem, and a major one as far 
as Australia was concerned, was the fact 
that the 800 series telephones had a 
marginally lower “send performance” than 
the previous models. This was aggravated, 
in some situations, by the fact that the car¬ 
bon unit’s performance falls off as increas¬ 
ing distance from the exchange reduces the 
excitation current due to line resistance. 

After a study of available transducers 
(ceramic, electret, moving coil) and in¬ 
tegrated circuit amplifiers available 
overseas, the Telecom Research 
Laboratories produced a specification for 
an electronic transmitter which would be a 
direct replacement for the No. 13 carbon 
transmitter. 

This specification required that the new 
transmitter: 

• Fit into the 800 series handset and an¬ 


chor the handset cord. 

• Operate correctly in a telephone in 
parallel with a second telephone fitted with 
a No. 13 transmitter. 

• Improve the 800 series telephone 
transmission performance. 

• Be as robust as the No. 13 by with¬ 
standing adverse electrical conditions oc¬ 
curring on telephone lines, such as sustain¬ 
ed ring current and voltages from back 
EMFs or lightning surges. 

• Be independent of the effect of feed 
current on transmit performance. 

Following this tenders were called in 
1977 for the design and development of an 
electronic transmitter. NEC was the suc¬ 
cessful tenderer and their contract required 
them to provide Telecom with developed 
samples and full design details, so that 
Telecom would “own” the design. 

Telecom Research Laboratories provid¬ 
ed all the testing and consultancy during 
each phase of the development. The 
transmitter designed by NEC is known as 
the 20E electronic transmitter. 

The microphone itself is a moving coil 
unit manufactured by the Japanese firm 
Primo Ltd. It has a flat frequency response 
from 400Hz to 5kHz. The microphone is 


by PHILIP WATSON 

held in a printed circuit board assembly 
(PBA) by a rubber grommet which also 
provides a seal between the microphone 
diaphragm and the aluminium front cover. 

The PBA contains an integrated circuit 
(amplifier), rectifier bridge (polarity in¬ 
dependence), resistors and capacitors (trim¬ 
ming gain and frequency response), zener 
diodes (protection), and quick connect ter¬ 
minals. The assembled PBA and 
microphone are contained in a plastic hous¬ 
ing and are held in position by the front 
cover. 

To shield the circuit from radio frequen¬ 
cy interference, the plastic housing is 
coated with a nickel filled resin which is 
electrically connected to the aluminium 
front cover and to one of the transmitter 
wires. 

The circuit will function from a supply 
as low as 2 volts, which allows a telephone 
fitted with the 20E to work in parallel with 
a second telephone fitted with a No. 13 
transmitter. 

Following design completion, a field trial 
of 10,000 production transmitters, supplied 
by NEC, was organised from March to Oc¬ 
tober last year. 

During the trial the following problems 
emerged: 

• High frequency feedback or howling 
when the handset was placed on a hard 
surface. 

• Short circuiting on PBA tracks. 

• Open circuit microphone wires. 

• Turning of cord anchor screw insert. 

All these problems have been subse¬ 
quently overcome by small changes to the 
design. 

During the field trial tenders were called 
for the manufacture of the 20E transmit¬ 
ter. NEC and AWA were successful 
tenderers for units to be used in new 
telephones made by STC and AWA and, 
later, as replacements in the field. 

The transmitters will be manufactured 
entirely in Australia but some electrical 
components will be imported, such as the 
moving coil microphone, resistors, 
capacitors and some diodes. 

Although the integrated circuit amplifier 
was developed and supplied by NEC 
Japan, arrangements were made with 
Philips Industries (Aust) to develop an 
equivalent amplifier and become a second 
source of this vital component. 

Although the 20E will be three times the 
cost of No. 13 transmitter, its long term ad¬ 
vantage to Telecom will be the savings 
brought about by the significant reduction 
in the number of maintenance visits. 

A bonus to customers will be the improv¬ 
ed transmission performance which will 
not deteriorate as the transmitter ages. 

(Technical details of the 20E transmitter 
were taken from the Telecom journal 
“Telegen” by kind permission of Telecom.) 
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HI-FI REVIEW 


Micro Seiki 
BL-41 Turntable 


This latest BL-41 belt drive turntable from Micro 
Seiki is fully automatic. It features pushbutton 
controls with LED indicators and a 
microprocessor-controlled lightweight carbon 
fibre tonearm which is suitable for high 
compliance cartridges. 


The Micro Seiki BL-41 turntable is 
attractively presented with a walnut 
wood grain vinyl finish on a timber base 
and a clear perspex dustcover. A black 
anodised aluminium angle strip is located 
along the front edge of the turntable base 
to house the control switches and 
indicating LEDs. Gold coloured lettering 


Projects & 

Circuits No. 3 

Audio, Video Projects 

Video Amplifier for Computers and 
VCRs; Video Enhancer; Vocal 
Canceller; Stereo Simulator for Tuners 
and VCRs; Guitar Booster for Stereo 
Amplifiers. 

Automotive Projects 

Transistor-Assisted Ignition System; 
Breath Tester Checks Blood Alcohol 
Level; Low Fuel Warning Indicator; 
Speed Sentry for Cars; Audible Turn 
Signal Indicator. 

Mains Power Control Projects 

Musicolour; Photographic Timer; 
Driveway Sentry; Touch-Lamp 
Dimmer. 

Power Supplies & Test Equipment 

Battery Saver for Personal Portables; 
Dual Tracking ± 22V Power Supply; 
3%-Digit LCD Capacitance Meter; In- 
Circuit Transistor Tester. 

Miscellaneous 

Nail Finder; Portable 3Vz-Digit Heart 
Rate Monitor; 10 Year EA Project 
Index. 

Available from “Electronics Australia", 
140 Joynton Avenue, Waterloo, 
Sydney, 2017. PRICE $4.50 OR by 
mail order: Send cheque to “Elec¬ 
tronics Australia", PO Box 227, 
Waterloo, 2017, PRICE $5.40. 


further enhances the quality look of the 
unit. 

Overall dimensions of the BL-41 are 
440 x 145 x 380mm (WxHxD), with the 
lid closed. A fully open lid requires 
420mm of free height. Total mass is 
6.8kg. 

The Micro turntable uses a straight 
lightweight tone arm with an angled 
headshell. The arm is made from pure 
carbon fibre, while the detachable 
headshell is made from H-2, a carbon 
fibre and plastic mixture. 

The arm is supported on gimbal 
bearings and is balanced by a 
counterweight. A simple antiskating 
mechanism is included in the arm base, 
while a hydraulic arm lifter provides 
smooth control of the arm. 

The speed of the turntable is 
controlled by a servo-controlled DC 
motor. It is not crystal locked but 
referenced to the mains frequency which is 
a reasonably accurate source of 50Hz. In 
principle the feedback signal from the 
motor is compared to the mains 
reference to provide an error voltage. If 
the motor speed drifts, the error voltage 
changes and the motor is given a 
different driving voltage so that the error 
voltage and consequently the motor 
speed remains a constant. 

The DC servo motor is used to drive 
the turntable platter via a belt which 
prevents vibrations from the motor being 
transferred to the platter. The motor 
itself is also isolated from the turntable 
base with rubber bushings. Effective 
spring-loaded mounting feet are provided 
on the turntable base to isolate the entire 
turntable unit from external vibrations. 

Before use, the BL-41 requires a small 
amount of assembly. This includes 
installing the turntable platter and 


connecting the drive belt to the spindle. 
The platter is a heavy unit weighing 
1.6kg. This mass helps reduce wow and 
flutter or speed variation of the turntable 
by virtue of its flywheel effect. 

The tone arm comprises a detachable 
headshell to facilitate the installation of a 
cartridge, which is not included with the 
turntable. However, mounting screws 
and nuts for a cartridge are included. 

A circular template is supplied to allow 
adjustment of the stylus overhang for 
correct tracking of the cartridge. This 
involves placing the template on the 
platter and adjusting the stylus so that it 
overhangs the centre spindle by 15mm. 
It is an easy adjustment and is clearly 
illustrated in the owner’s operating 
manual. 

The arm is balanced by adjusting the 
counterweight at the rear of the tone 
arm and then setting the adjusting ring 
to indicate zero. Correct tracking weight 
for the cartridge is then set by rotating 
the counterweight inward toward the 
cartridge. 

Antiskating adjustment is available 
over the tracking force range of zero to 
three grams. 

Operation 

Operation of the BL-41 is easy. Once 
power is switched on, the controls of the 
turntable always return to 33.3rpm speed 
and 30cm record size regardless of the 
previous settings before power was 
switched off. 

If you require automatic play of a 
17cm sized record, press the “size” 
switch and the LED will indicate 17. If 
the switch is pressed again, the 30cm size 
will again be selected. Similarly, with the 
“speed” switch. Press it once for 45rpm 
and again for the 33.3rpm speed. 

To start record play, use the 
“start/reject” switch. This will set the 
turntable in motion and the arm will 
automatically move across and begin 
play. 

Once the record has been played the 
tone arm will return to rest unless the 
“repeat” switch was pressed, in which 
case the record will be replayed. 

To stop the record in mid play, just 
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press “reject”. The arm will return to its 
resting position. 

For manual operation, a “cueing” 
switch gives control over the 
hydraulically damped arm lifter. One 
press will lower the arm gently onto the 
record while repressing the switch will 
gently lift the arm from the record 
surface. 

All these controls are accessible while 
the perspex dustcover is down. Of 
course, for manual use, the lid will need 
to be open in order to manually move the 
arm to the required position. 

One criticism of the cueing control is 
its hesitancy to indicate the lifting of the 
tone arm. While ever a record is being 
played, the “cueing down” LED is lit. 
However, when the cueing button is 
pressed the “cueing up” LED does not 
immediately light in response to the 
pressed button. 

Instead, the “cueing up” LED lights 
up only after the stylus has left the 
record surface. This keeps the user in 
suspense for some seconds wondering 
whether the turntable has responded to 
the cueing command. 

The BL-41 has a speed control knob 
which gives a range of plus and minus 
3% (equivalent to half a semitone). The 
template mentioned above also has a 
strobe pattern on it to enable the speed to 
be set precisely. (To be set really 
precisely, the user needs the EA 
Turntable Strobe light described 
elsewhere in this issue. Ed.) 

Performance 

We measured wow and flutter of the 
turntable at .02% (weighted RMS). This 
is slightly better than the .025% 
specified and is a very good result. 


Rumble is specified at better than 
50dB (DIN A) or 72dB (DIN B). We 
measured the rumble and noise at 
- 58dB with respect to 5cm/sec and the 
rumble was actually a long way below 
the surface noise — a good result. 

As a test of the speed range we found 
it possible to adjust a 1kHz recorded tone 
from 1050Hz to 970Hz. This means the 
range of adjustment was actually +5% 
and -3%. When the speed of the 
turntable was adjusted to exactly 
33.3rpm, however, the equivalent 45rpm 
setting was found to have a very slight 
error. This means it is necessary to trim 
the speed control for each speed if an 
exact setting is required. In normal 
circumstances though, this small 
variation is unimportant. 


We found the turntable very resistant 
to vibration and external bumps and 
thumps. Our test cartridge tracked even 
when the test bench was thumped in 
very close proximity to the turntable 
base. This resistance is mainly due to the 
well damped spring-loaded mounting feet 
on the turntable base. 

Overall then, we found the Micro 
Seiki BL-41 turntable to perform very 
well and combined with a quality 
cartridge it should provide a very good 
performance indeed. 

The Micro Seiki BL-41 is distributed 
by Audax Loudspeakers, PO Box 100 
Huntingdale, Vic 3166. It is available 
from retailers throughout Australia (see 
advertisement below). Recommended 
retail price is $499. (J.C.) ® 


MICRO SEIKI TURNTABLES 
AUDIOPHILE QUALITY 
AFFORDABLE PRICE 


With full logic controls, no fuss DC servo belt drive operation, rigid low mass 
carbon fibre tone arm and many more super features the MICRO BL41 must 
be seen and heard by anyone interested in top quality audio reproduction. 
And like all MICRO Turntables the BL41 is engineered to last and to give 
untiring service year in year out. 

FOR MORE INFORMATION CALL YOUR NEAREST MICRO RETAILER 
OR THE NATIONAL RETAILER 



AVAILABLE FROM—SYDNEY: Hi Fi Junction, 17B American Express Bldg., cnr. King & George Sts. Phone: 27 4420. MELB.: Dynasound, 261 Swanston St. 
Phone: 663 2064; Audio-Fi, 295 Huntingdale Rd., Huntingdale. Phone: 5435266. BRISBANE: Jacques Audio, 193 Given Tee., Paddington. Phone: 369 7107. 

DISTRIBUTED BY AUDAX LOUDSPEAKERS, P.O. Box 100, Huntingdale, Vic. 3166 
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HI-FI REVIEW 


Marantz CD-84 
compact disc player 


The new Marantz CD-84 compact disc player 
has all the features that most users could 
possibly want combined with an infrared remote 
control for truly relaxed listening. 


In common with other Marantz 
products, the CD-84 compact disc player 
is finished in “champagne gold” 
aluminium with a matt black plastic 
escutcheon. Its dimensions of 416 X 90 
x 300mm put it well out of the compact 
component class, while at 9.2kg it is 
hardly a lightweight. 

At the left of the front panel is a large, 
square power switch, and immediately 
below this is a headphone socket. Next to 
these is the motorised disc drawer which, 
in common with current practice, merely 
requires the disc to be dropped in. The 
open/close switch is set into the front of 
this drawer. 

Directly below the drawer are 10 
pushbuttons, numbered 0 to 9 which are 
used to enter track numbers when 
programming the player. To the right of 
these, still under the disc drawer, are six 
buttons labelled MEMO, CANCEL, 
INDEX, TIME, LAP/REMAIN and 
MIN. The job of the MEMO button is 


fairly obvious; it is used after the digit 
buttons to store that track or selection 
number. The CANCEL button is also 
self explanatory. 

If the disc being played has an index, 
then the INDEX button allows playing 
to commence from any desired section. 
The LAP/REMAIN button toggles the 
display between the length of time that a 
selection has been playing, and the time 
remaining on that section. The TIME 
button, in conjunction with the MIN 
button, is used to enter the time after the 
start of the track at which playing is to 
commence. This would be used if, say, 
you wished to hear a passage beginning 
three minutes into a particular track. 

Further to the right is a vacuum 
fluorescent display which indicates the 
track number, the index number is 
applicable, the time display and the 
tracks to be played. A number of 
annunciators are included to indicate the 
mode in which the player is currently 


operating. 

Above this are the FAST 
FORWARD, REWIND, NEXT and 
BACK buttons. FAST FORWARD and 
REWIND operate in the normal way 
while the NEXT and BACK buttons 
cause the player to begin playing the 
next or the previous track respectively. 
Continuing to the right across the panel 
are the PAUSE, PLAY and STOP 
buttons, none of which require any 
explanation. 

The last four buttons, below the 
PLAY and STOP buttons are the AMS 
(auto music search), REPEAT, A< >B, 
and CLEAR buttons. The auto music 
search facility automatically steps 
through each track on the disc, playing 
the first 10 seconds of each. The repeat 
button causes the programmed selections 
to be repeated. The A < > B and 
CLEAR buttons can be used to repeat a 
particular passage. 

The rear panel sports a large finned 
heatsink for the internal voltage 
regulators, a fuse holder, and a mains 
input socket. An unusual feature of the 
back panel in a large black plastic box 
which was found to contain a mains 
filter. 

As well as the usual right and left 
channel output sockets there are two 


Marantz CD-84 features excellent specifications, conies with an infrared remote control. 
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RCA sockets for connecting the machine 
to either of Marantz’s two control bus 
systems. There is also a socket to support 
“synchro” recording on a cassette deck 
but what this term means is not 
explained in the user manual. The other 
socket on the back panel is not 
connected. 

Another unusual feature is the 
inclusion of separate left and right 
output level controls on the back panel. 
These allow the output level to be set 
anywhere between OV and 2V RMS. 

Test results 

Objective testing was carried out in 
the usual way. We used the Technics 
SH-CD001 test disc in conjunction with 
our Sound Technology distortion bridge, 
and a dual channel oscilloscope. 

The first test we carried out was a 
linearity check which involves a 1kHz 
tone stepped down in level from OdB to 
-90dB in lOdB steps. This player 
proved to be on a par with most others 
that we have reviewed, remaining 
perfectly linear to about -70dB. At the 
- 90dB level we measured the output to 
be - 87dB. 

The signal to noise ratio proved to be a 
respectable 95dB, both with and without 
emphasis. Stereo separation was very 
good; better than -90dB up to 10kHz, 
reducing to - 86dB at 20kHz. 

Frequency response was flat from 
20Hz to 15 kHz, and only 0.5dB down at 
20kHz which is a good result. The 
manufacturer’s specifications quote a 
frequency response from 4 - 20,000Hz 
but with no tolerance limits. 

In trying to make distortion 
measurements we ran into the same 
trouble that we have met in some other 
machines. That is, there is a residual 
signal at 88.2kHz, resulting in high 
distortion readings which do not indicate 
the true calibre of the machine. We built 
up a notch filter which attenuated this 
signal by 40dB to allow realistic 
measurements to be made. 

With the filter in circuit we found the 
distortion of 1kHz to be .055%. Without 
the filter, the reading was 0.3%. 
Marantz quote the distortion to be less 
than .003%, and we have no reason to 
assume that this would not be so, if we 
had been able to effectively eliminate the 
remaining extraneous signals at 88.2kHz 
and 44.1kHz. 

Intermodulation distortion proved 
easier to measure using a 4:1 mixture of 
400mHz and 7kHz signals. We came up 
with the creditable figure of .008%. 

We then used the Philips test disc 
NR 4A which has a selection of artificial 
scratches, dirt spots and a simulated 


INTERESTED IN ELECTRONICS? 
THEN WHY NOTTURN YOUR HOBBY 
INTO A CAREER? 



In this fast-changing electronic world people with interest and 
trainin g are going to be in demand. Turn your interest into a lucrative 
career in any one of the following fields: 

Computers • Industrial Controls • Medicine 
Radio Communications • Domestic Radio & Television 


Electronics plays an important role in these and many otherfields. 
With a Stott’s Home Study Course, training is easy, and will prepare 
you for a career in the manufacture, installation, commissioning, 
sales or servicing of electronic equipment. 

You’ll have experienced, professional instructors who will guide 
you through an integrated theory/practical program. They’ll give you 
individual attention and advice, and prompt replies to all test 
assignments and queries. And best of all, you'll study at your own 
pace, in your own home. 

Send the coupon today. It may be the smartest move of your life. 


i Stotts 

I 


->«§ 


CORRESPONDENCE COLLEGE 

The name to trust in correspondence education. 
Please send me free, and without obligation, 
full details of the following courses: 


I Stott s undertake th 


ss counsellor will visit you. 


Melbourne, 140 Flinders Street, 3000. Tel: 63 6212 
Sydney, 383 George Street. 2000. Tel: 29 2445 
Brisbane, Suite 3,65 Mary Street, 4000. Tel: 221 3972 
Adelaide, 226 Pulteney Street. 5000. Tel: 223 3700 
W. Perth, 25 Richardson Street. 6005. Tel: 322 5481 
Hobart, 150 Collins Street, 7000. Tel: 34 2399 
New Zealand, Box No.30-990, Lower Hutt. Tel: 676 592 

The Stott’s range of courses 
in Electronics is: 

r) Intro to Electronics 
Digital Electronics for 
Technicians/Servicemen 
Microprocessors 
AM Radio Receivers 
Radio/TV Servicing 
Colour Television 
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IS NOW CHEAPER BY 
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THE DOZEN 


YOU HAVE THE CHANCE 
TO WIN AN ELECTROLUBE 
CM100 CIRCUIT MAKER KIT! 

You'll not only save on the regular news-stand price, 
but you could also win one of six Electrolube photo-etch 
printed circuit board kits — each valued at over $ 180 ! 

Subscribing to ELECTRONICS AUSTRALIA will ensure 
that you get your copy of Australia's leading electronics 
magazine reliably every month. It's more convenient too 
— your copy will come straight to your mailbox, saving 
you a special trip to pick one up. And of course if you 
subscribe at the moment, you'll actually SAVE over 
TWO DOLLARS FIFTY on the regular news-stand price. 

In addition to this price saving, we're currently also 
making an exciting new offer to anyone taking out a 
new subscription to ELECTRONICS AUSTRALIA, or 
renewing a previous subscription before February 28th, 

1985. At the end of each month, all of the subscriptions 


received that month will be placed in a barrel, and TWO 
lucky subscribers each month will win a comprehensive, 
professional quality Electrolube CM 100 Circuit Maker Kit 
for making photo-etched printed circuit boards. 

Each kit is valued at over $180. 
Winners will be notified by telegram and letter after each 
drawing of the winning subscription cards from the barrel. 
Simply fill in the card opposite, and send it with either a 
cheque or money order, or with your American Express, 
Bankcard or Mastercard number filled in. 


YOU CAN BE A WINNER OF THE 

Electrolube CM100 Circuit Maker Kit 


The CM 100 Circuit Maker Kit is the latest addition to the well-known Electrolube range of chemicals and service 
aids for the electronics industry. It contains virtually everything you need to make high quality printed circuit 
boards using the photo-etch method, from either your own tape patterns or from same-size printed layouts. No 
darkroom or camera is necessary. — 

And all extras like: 

• Plastic gloves. 

• A photoresist applicator. 

• Cotton wool. 

• Film clips. 

• A scouring pad. 

• And a full set of step by 
step instructions. 


The kit contains the following: 

• 12 sheets of autopositive film. 

• 6 double-sided fibreglass blank boards, 

all measuring 160 x 100mm (Eurocard size). 

• Universal exposure and assembly frame. 

• A Photoflood lamp. 

All necessary chemicals: 

• developers • fixer • film clearing solution 

• photoresist • copper etchant • and a 
combined soldering flux/protective lacquer 

• A complete set of photographic dishes. 

• A, liquid measure. 

• A retouching pen. 

• A liquid-crystal thermometer. 

• A couple of 1.1 mm PCB drills. 





NOTE: The abore competition does not apply to readers in Queensland or 
South Australia, due to the lows relating to lotteries in those states. 

NSW Lottery Permit No. TC84/2457 
Victoria Lottery Permit No. 84/884 
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Above: the Marantz CD-84 is well constructed 
view of the swing-balance laser pickup. 



as this internal shot shows. Below is a close-up 


fingerprint. As we have found with most 
of the players tested recently, the CD-84 
was able to track all these imperfections 
without the slightest audible trace of 
distress. 

Vibration resistance, tested by the 
good old “thump and bump” technique, 
was also good. The player required a 
considerable jolt before the laser could be 
made to mistrack. 

The infrared remote control appeared 
to work well over a reasonable range. 
Only eight of the most frequently used 
functions are available on the remote 
handset. 

Physical construction 

Internally, the player appeared to be of 
a very high standard. The entire left 
hand half of the case is taken up by the 
disc transport and a large mains 


transformer. The right hand side is 
devoted to the circuitry which is 
accommodated on a number of printed 
circuit boards. 

Connection between these boards is by 
means of cables terminated with plugs or 
sockets, a feature which should simplify 
servicing should it ever become 
necessary. We were also interested to 
note the extensive use of chip resistors 
on some of the printed circuit boards. 

In summary, with a price tag of $899 
this player represents good value for the 
buyer who is looking for a compact disc 
player with all the wanted control 
features as well as a very respectable 
performance. 

For further information contact your 
nearest hifi dealer or Marantz Australia 
Pty Ltd, 19 Chard Road, Brookvale, 
NSW, 2100. Phone (02) 939 1900. (A.L.) 
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More bytes 


First shipment sold out in days... 
So popular we’ve had to air¬ 
freight new stocks in ... 

The greatest value you’ll ever 
see ... 

That’s the new Bondwell 14 
Portable computer: 

EXCLUSIVE to Dick Smith 
Electronics 

Simply brilliant! That’s the all-new Bondwell 14 
portable personal computer. Small wonder it has 
become one of America’s top-selling computers in • 
just a few short months - and now the same thing is 
happening here in Australia. 

It’s everything you’ve ever wanted in a computer 
and much, much more besides: small enough to go 
anywhere with you, yet large enough to do 
virtually any computing job. 

This incredibly powerful personal portable 
operates from the world-standard CP/M system: 
which means there will always be an incredibly 
large range of software available for it. For 
virtually any purpose. 

That's if you ever ever need any other software: the 
Bondwell 14 comes with over $ 1200 worth of top 
quality business software (including Wordstar 
word processing!). 

Look at what else you get: 

• Twin double density, double sided disk drives 
inbuilt (360K capacity each) 

• 9in amber screen inbuilt - for minimum glare 
and fatigue 

• Standard parallel and twin RS-232C interfaces 
inbuilt 

• 16 user definable keys for incredibly easy use 

• CP/M version 3.0 including a host of utility 
software - even a SPEECH synthesiser (it can 
read to you in English!) 

• Ergonomically designed keyboard & durable 
cabinet for complete portability 

• PLUS over all this famous Micropro bundled 
software: Wordstar, Calcstar, Mailmerge, 
Datastar, Reportstar - worth over $1200.00! 

Cat X-9000 


OVER $1200 WORTH OF 
SOFTWARE FREE! 


All this 
for 
only 


*2295 


*Or from $233 deposit and $18.23 per 
week over 48 months to approved 
applicants. Commercial Leasing also 
available! 



Dick Smith Electronics Pty Ltd 



Your one stop computer shop at you] 
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for your bucks! 



Dick Smith Electronics Pty Ltd 


Uchida Daisywheel 
Printer 

Top quality printing at a budget price. Prints at 18 
cps and offers a choice of 3 pitches plus 
proportional. Standard Centronics type interface. 

CatX ' 327 ° Save $120 $C^7C 
Now only ^ ^ 

Tractor feed shown is optional (Cat-3273 

(«' $99.50). 

Quality Japanese 
Hi-Res Monitors 

Green: X-1222 ^ A f\ 

Amber: X-1227^ 

TP-40 Four Colour 
Printer Plotter 

Incredible perfor 
Centronics type 
Cat X-3245 

\> SV No 

Apple II software 
compatible CAT! 

Australia’s best value 64K Computer. That’s the 
CAT. It’s the best of both worlds: the very latest 
and most powerful hardware, plus the ability to run 
a very broad range of tried-and-proven software. If 
you want a machine which is software compatible 
with thousands of popular programs and which is 
supported by a reputable dealer, our CAT with 
emulator is good value. Check the CAT out at your 
nearest Dick Smith Electronics Computerstop. It 


Save $232 on CAT system! 



Cat. No. 

Normally 

Basic CAT Computer 

X-7500 

$ 699.00 

Disk Drive 

X-7505/6 

$ 349.00 

Disk Controller 

X-7510 

$ 149.00 

RF Modulator 

X-7550 

$ 34.90 

$1231.90 


SPECIAL OFFER! 

VALUE AT 

only yy y 

*Or $81 deposit and $8.31 per week over 48 
months to approved applicants. 


■mance at a bargain price, 
interface. 


iw only 


*99 


learest Dick Smith Electronics Centre, 


VISA 

















The Busker 


Portable Amplifier 


This handy amplifier is completely portable and is 
capable of operating from either the mains or a 
12V battery. Main features include guitar and 
high-level inputs, an inbuilt loudspeaker, and 
bass and treble controls. It’s just the thing for 
busking or for guitar practice at home. 


We named this amplifier after the 
street musicians who are a common sight 
in our cities these days. Most seem to 
play an acoustic guitar or a wind 
instrument, but occasionally you see one 
playing an electric guitar or an electronic 


keyboard instrument. These musicians 
must use a battery-powered amplifier of 
some kind, and a few enquiries showed 
us that these can be very expensive, at 
around $300 or more. 

Since the humble busker is not reputed 


to be one of the more wealthy members 
of our community, we wondered if it was 
possible to design a similar amplifier for a 
much lower price. We think we have 
succeeded. 

We set out to design a battery- 
powered amplifier with a reasonable 
power output. This was to be 
incorporated in a small cabinet which 
would be rugged enough to stand up to 
outdoor use yet be easily portable. Mains 
operation was desired so that the battery 
could be conserved when power was 
available. The battery was to be charged 
automatically when power was applied. 

The Busker will provide an output 
power of 17 watts RMS, which is more 
than adequate for most needs. Any more 
than this, and the battery life becomes 
unacceptably short. Bass, treble and 
volume controls are included, as well as 
inputs for both high and low level 
signals. This allows the Busker to be used 
either with a guitar or with a keyboard 
instrument. 

A 2.6Ah, 12V battery is used, which 
should provide adequate hours of use at 
typical output levels. Obviously, playing 
at very high levels will reduce this 
somewhat, and vice versa. One thing to 
bear in mind is that while ever the amp is 
switched on there will be some current 
drain, so to maximise battery life the 
amp should be switched off when not in 
use. 

The amplifier is housed in a chipboard 
cabinet measuring 370 x 260 x 200mm 
(HxWxD). We covered the prototype in 
black vinyl and added a piece of 
expanded aluminium mesh over the 
speaker cutout. This is necessary to 
prevent damage to the speaker cone. 
How it works 

The circuit of the Busker guitar 
amplifier can be conveniently broken 
down into three sections to simplify 
explanation. These sections are: the 
preamplifier, the power amplifier, and 
the power supply circuit. The power 
supply in this amplifier includes an 
inverter to produce a 40V supply rail 
from the 12V provided by the battery. It 
is this relatively high supply voltage 
which allows us to obtain the necessary 
output power. 



Dual-In-Line Package 


This diagram shows what’s inside the 
LM3524 regulating pulse width modulator. 
The current error amplifier is not used in the 
Busker power supply. (Courtesy National 
Semiconductor). 
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The circuit must operate either from 
the mains or the battery, so a mains 
transformer and a bridge rectifier are also 
included to produce a DC supply of 
about 20V. When the mains is 
connected, this 20V will be present so 
D5 will be reverse biased, and the 
inverter will be run from the mains- 
derived supply. At the same time the 
battery is charged via the 47fi resistor. 
The 15V zener diode, ZD1, is included to 


prevent the battery from being 
overcharged. 

If the mains is disconnected, D5 will 
become forward biased, and the battery 
will supply current to the rest of the 
circuit. 

The inverter itself is based on an 
LM3524 regulating pulse width 
modulator chip. This is a general purpose 
chip suitable for use with switching 
regulators of all types. It is considerably 


cheaper than the uA494 switchmode 
regulator which was used in the 50V, 5A 
power supply described in the May and 
June 1983 issues of this magazine. Our 
chip came from Geoff Wood Electronics 
in Sydney, and cost $4.35. 

The internal works of this chip are 
shown in Fig. 1. The current limit 
amplifier and shutdown facility are not 
used in our circuit. 

The LM3524 has an internal oscillator 
which provides a sawtooth waveform to 
one input of a comparator. The other 
input of this comparator is connected to 
the output of an error voltage amplifier 
and a current limit amplifier. We need 
only consider the error voltage amplifier. 

In our circuit, the inverting input of 
this amplifier is fed with a proportion of 
the output voltage, from the voltage 
divider formed by the lOkft and lkQ 
resistors across the inverter output. The 
non-inverting input is fed with a 
reference voltage of 3.65V and this is 
derived from an internal 5V reference 
via a divider consisting of lOkfi and 27kfi 
resistors. A 0.1/xF capacitor decouples 
this reference voltage. 

The comparator in the LM3524 
produces a train of rectangular pulses 
which have a width proportional to the 
error voltage. A logic circuit ensures that 
these pulses are applied to the two on- 
chip transistors alternately. These 
transistors cannot be used to switch the 
full transformer current since they are 
only rated at 100mA. Instead, this job is 
performed by Darlington transistors Q11 
and Q12. 

When one of these transistors turns 
on, current flows from the collector of 
that transistor to ground through one 
half of the primary winding. Almost the 
full supply voltage will appear across this 
half of the primary winding and, by 
transformer action, a similar voltage will 
be induced across the other half. Thus, 
during each half cycle, there will be 24V 
across the transformer primary. 

This voltage will be stepped up by the 
transformer and rectified by diodes D6 to 
D9, a 2500/iF capacitor being used to 
store the energy thus produced. 

The actual output voltage of the 
inverter is dependent not on the turns- 
ratio of the transformer, but on the 
amount of energy being supplied to the 
2500/xF capacitor and the amount of 
energy being removed from it. If these 
two factors are balanced the voltage on 
the capacitor will remain constant. 

The amount of energy being removed 
from the capacitor depends on the power 
amplifier, and varies with the amplitude 
of the signal passing through it. The 
amount of energy delivered to the 
capacitor is dependent on the width of 
the pulses applied to the transformer (the 
pulse amplitude being virtually 
constant). 
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The Busker 


following power amplifier. 

The power amplifier is almost identical 
to the 20W power amplifier described in 
the November 1984 issue of this 
magazine. That amplifier, you may 
recall, had a maximum supply voltage 
limit of 35V, so some modifications have 
been made in order to run the amplifier 
from the higher supply voltage. 

The operation of this amplifier was 
described in some detail in the original 
article, so a brief explanation will suffice 
here. 

Bias for the whole amplifier is 
provided by the voltage divider 
consisting of the 180kfi and 220kQ 
resistors. Transistor Q5 provides some of 
the voltage gain of the amplifier, and sets 
the DC conditions at the output via DC 
feedback through the 5.6kfi resistor. 

This resistor and the 15012 resistor in 
the emitter circuit of Q5 provide AC 
feedback, and the ratio of the resistances 
sets the gain of the amplifier. With the 
values shown, the gain of the amplifier is 
approximately 37. 

Q7 and associated components form a 
Vbe multiplier circuit which keeps the 
output transistors operating in class AB 
to minimise crossover distortion. 

Construction 

Commence construction with the 
electronics. A printed circuit board coded 
85ba2 (153 x 115mm) holds all the 
components except for the mains 
transformer, battery and front panel 
hardware. Mount the components on the 
board according to the overlay diagram, 
leaving the larger components till last. 

The use of PC stakes is recommended 
to make the job of connecting leads to 
the board easy. You will require 19 
stakes in all. 

Note carefully the orientation of 
diodes, transistors, electrolytic capacitors 
and the IC when they are being installed. 
The Darlington transistors should be 
mounted using their full lead lengths. 

The next thing to do is to wind the 
potcore. You will need some short 
(70mm) lengths of plastic sleeving, 5m of 
0.5mm (25 SWG) enamelled copper wire, 
3m of 0.63mm (23 SWG) enamelled 
copper wire, and some ordinary adhesive 
tape. 

Begin by winding the secondary. Slip a 
piece of sleeving over one end of the 25 
SWG enamelled copper wire and anchor 
it to the top of the former with a piece of 
tape. You can start at any one of the V- 
shaped slots in the former. 

Wind 75 turns of wire onto the 
former, laying each turn neatly against 
the next. Use a single layer of tape 
between each layer of wire. Finish off at 
the same place that you started. Fit 
another piece of sleeving, and wind a 
couple of layers of tape around the whole 
thing. This completes the secondary 
winding. 




This photograph shows the electronics mounted on the subchassis. 


Regulation is achieved in the 
following way: If the output voltage falls 
below 40V, the error amplifier will 
produce an error voltage proportional to 
the difference between the output 
voltage and 40V. The width of the pulses 
produced by the comparator will increase 
accordingly, so the amount of energy 
supplied to the reservoir capacitor will 
increase, and the voltage will rise. As this 
voltage rises, the pulse width will 


Rear view of the Busker. The battery holder is 
made from scrap aluminium. 


narrow, becoming zero as the capacitor 
voltage reaches 40V. 

In practise this will never happen 
because there will always be some 
current drain from the capacitor. 

The inverter operates at a frequency 
of 22.2kHz, as set by the 2.2kfi resistor 
and the .01/iF capacitor on pin 6 and 7 
respectively. This frequency was chosen 
because it renders the inverter and any 
switching hash on the output inaudible. 

The preamp circuit used here may be 
familiar to some readers; it is, in fact, the 
same as was used in the Guitar Practice 
Amplifier described in March 1981. This 
preamp has been quite successful and so 
has been adapted to this application. 

Transistors Q1 and Q2 form a direct- 
coupled amplifier circuit which has a 
gain of about 45. This gain is set by the 
ratio of the 68kQ and the 1.5kf2 resistors. 
Bias for the input stage is derived from 
the junction of the 3300 and 2700 
resistors. DC feedback is provided by the 
bias network and by the 68kQ resistor. 
The response of this amplifier is rolled off 
above the audio range to prevent RF 
interference and to minimise pickup of 
noise from the inverter. 

Following this stage is an active tone 
control stage based around transistor Q3. 
This stage has unity gain with the 
controls set to their mid positions. 

From the tone control stage the signal 
passes through the volume control pot to 
an amplifier stage formed by Q4. This 
stage acts as a buffer between the 
volume control and the input to the 
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The circuit diagram. VRI sets the bias current in the output stage. Adjustment is not critical. 


The primary is bifilar wound, using 
the 23 SWG wire. Double the wire over, 
and slip two pieces of sleeving over the 
ends. Mark these two Start 1 and Start 2. 
Secure them to the top of the former on 
the opposite side to the primary, and 
wind on 20 turns. Secure the winding 
with a small piece of tape. 


Trim the end of the winding, leaving 
100mm for the connections. Now, using 
a multimeter set to the Ohms range, 
identify which wire is the end of winding 
1 and which is the end of winding 2. 
Label these accordingly. Slip another two 
pieces of sleeving over these wires. 

Note that all the winding leads should 


emerge from the top of the former. 

Hold the former so that the top faces 
towards you, and the secondary wires 
emerge from the right. Bend the primary 
wires so that the start of the first winding 
and the finish of the second emerge from 
the top slot, and the start of the second 
and finish of the first emerge from the 
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The Busker 



bottom. Make sure that this is done in 
such a way that the former will still fit 
into the core. 

Finally, use a couple of layers of 
electrical insulating tape to keep the 
whole lot in place. 

Before assembling the core trim all the 
pieces of sleeving down to 50mm and 
scrape the enamel off the wires for about 
10mm further. The leads should then be 
tinned. The potcore is mounted onto the 
PC board using a 30mm x 3mm bolt and 
a nut. Tighten this nut firmly, but do not 
overtighten it; ferrite is brittle. Solder the 
leads to the appropriate points, as 
indicated on the wiring diagram. 

The PC board and mains transformer 
are mounted on an L-shaped aluminium 
sub-chassis which doubles as a heatsink 
for the Darlington transistors. The PC 
board can be used as the template for its 
mounting holes, as can the transformer. 
The IEC mains panel socket is also 
mounted on the back panel (see wiring 
diagram). 

Drill all the necessary holes, then 
temporarily mount the PC board on the 


chassis using four 12mm spacers. 
Position the Darlington transistors so 
that they sit flush against the rear panel 
and mark their respective positions. This 
done, the PC board can be removed and 
the transistor mounting holes drilled. 

Use an oversize drill to remove any 
traces of metal swarf from around the 
mounting holes. 

The Darlington transistors must be 
isolated from the chassis by means of 
mica insulating washers. Smear all 
mating surfaces with heatsink 
compound, then remount the PC board 
and bolt the Darlingtons to the chassis. 

Finally, use your multimeter to 
confirm that the transistors are indeed 
isolated from the chassis (check that 
there is no continuity between chassis 
and the middle lead of each transistor). 

The transformer and mains input 
socket can now be installed and the 
external wiring leads connected. Leave 
about 250mm of lead length for the front 
panel connections and note the use of 
shielded cable for the input connections. 

The leads for the battery and speaker 


connections should be run using 
medium-duty 10 x 0.2mm wire and 
should be left about 800mm long. Use 
mains-rated cable for all 240V AC 
wiring. 

The cabinet 

The next step is the construction of 
the cabinet. This will be available as a kit 
of precut panels from Jaycar Pty Ltd. All 
that is required to finish the job is 
assembly and covering. The panels 
should be slotted together and the joints 
glued. A number of small nails can be 
used to hold it together while the glue 
dries. Use a PVA glue such as 
Aquadhere. 


We estimate that the current cost 
of parts for this project is 
approximately 

$149 

This includes the cost of the 
cabinet, metalwork and the 
battery. 
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Actual size artwork for the printed circuit board. 


We covered our prototype with vinyl, 
but if you wish you could paint the 
cabinet. This is easier, but will not give as 
serviceable a finish. If you do elect to 
cover the box with vinyl, don’t forget to 
paint the speaker baffle black before the 
vinyl is applied. 


Be careful when cutting the vinyl to fit 
around the “edges of the wooden panels, 
since it is easy to miscalculate and spoil 
the appearance of the box. If you do 
make a mistake you might have to glue 
in a small piece of vinyl as a patch. 

This done, the speaker can be fitted 


and the expanded aluminium mesh fitted 
to the baffle. We recommend that you 
use four screws with washers under their 
heads to hold the grille in place. 

A battery holder will need to be 
fashioned from some scrap aluminium to 
keep the battery in place in the bottom of 
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QUICKTEST 

Ideal for w/shops 
and test depts. 
Plugless leads rapidly 
connected to mains. 


S2 SERIES 

S2 range 6.5 mm 
nylon mono and 
stereo sockets. 

High quality brass 
and nickel contacts. 

Colours available. 

P2 SERIES \ 

6.5 mm plugs. Nylon 
and metal covers. 
Mono and stereo. 
Colours available. 


& 
Wg L 


K9 19 x 20 mm 
K10 18.5 x 17 mm 
K11 20 x 19.7 mm 
K12 19.2 x 25.3 mm 

K9-10-11-12 matt black 
finish available in push-on 
or screw-fix. Push on caps, 
available colours red, black, 
white, blue, yellow, orange, 
grey or green. 


& 
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I.C. TEST CLIP 


3 sizes — 14-16, 
26-28 and 40 way 


QUALITY FROM ENGLAND 


AUSTRALIAN DISTRIBUTOR 

DELSOUNDptvltd 

1 WICKHAM TERRACE, BRISBANE 4000. 

PH: (07) 229-6155 

YOUR ONE-STOP ELECTRONICS SUPPLIER 
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Parts List 

1 PC board, code 85ba2, 153 x 
115mm 

1 cabinet and metalwork — see 
text 

1 Scotchcal label, 224 x 66mm 
1 80 200m loudspeaker, Jaycar 
type CE-2325 or equivalent 
1 12V 2.6Ah sealed gel battery 
1 mains transformer, 15VAC at, 
type 2156 or equivalent 
1 IEC-320 mains cable and line 
socket 

1 IEC-320 chassis mains plug 
1 DPDT toggle switch (240V rated) 

1 FX2242 potcore with former 

2 6.5mm phone jack sockets 
4 mica washers to suit TO-126 

transistors 
19 PC stakes 

4 12mm metal spacers 

Semiconductors 

3 BD682 PNP Darlington 
transistors 

1 BD681 NPN Darlington 
transistor 

6 BC548 NPN transistors 
1 BC327 PNP transistor 

5 1N5404 diodes 

4 1 N4004 diodes 

1 LM3524 regulating pulse width 
modulator 

1 15V, 1W zener diode 

Capacitors 

1 4700jiF 25VW PC electrolytic 
1 2500/iF 63VW PC electrolytic 


1 1000/xF 25VW PC electrolytic 

1 220/iF 16VW axial electrolytic 

2 100ftF 25VW PC electrolytic 
1 47ftF 50VW PC electrolytic 

1 10^F 50VW PC electrolytic 

2 0.47/iF polyester 
2 0.22/iF polyester 

2 0.1 pF polyester 

3 0.1 jtF ceramic 

1 .047/iF polyester 
1 .01 5pF polyester 

1 .01 nF polyester 

2 .0068#xF polyester 

1 .0015 polyester 

2 .001 nF polyester 

3 10OpF ceramic 
1 82pf ceramic 

Resistors (ViW, 5% unless stated) 
1 x 2.2MO, 1 x 680k0, 1 x 560k0, 2 
x 470kG, 1 x 220kG, 1 x 180k0,1 x 
150k0, 1 x 120k0, 1 x 68k0, 2 x 
47kG, 3 x 27kfl, 5 X 10kG, 1 x 
5.6kO, 1 x 2.7kG, 4 x 1.5k0, 1 x 
1,2k0, 6 x 1 kG, 1 x 5600,1 x 330G, 

1 x 270G, 2 X 220G, 1 x 1500, 2 X 
1000,1 x 470 1W, 1 x 4.70, 4x10 
ViW 

Potentiometers 

2 500k0 linear potentiometers 
1 50k0log potentiometer 

1 2kO miniature horizontal trimpot 

Miscellaneous 

Mains-rated cable, hookup wire, 
shielded cable (500mm), machine 
screws and nuts, wood screws, 
heat shrinkable tubing, plastic 
sleeving, etc. 
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SIEMENS 


The better the drive, 
the smaller the disc 



True half height 57. floppy disc 
drives competitively priced 
from Siemens. 

Designed for office electronics, 
business computers and OEM 
applications, this slim-line FB500 
series has four versions with 
unformatted storage capacities 
from 250K to 1M bytes. Apart from 
compactness, these drives offer 


fast access time by an advanced 
stepping motor and steel belt 
mechanism. The brushless direct 
drive DC motor is highly reliable 
and very quiet. The full range is 
now in stock together with 
Siemens relentless determination 
to provide complete service and 
technical assistance throughout 
Australia. 


Siemens Ltd. 

544 Church Street, Richmond, Vic. 
Melbourne: 420 7318. Sydney: 436 8730. 
Brisbane: 369 9666. Perth: 362 0123. 


Auckland: Delphi Industries Limited. 567 258 
Adelaide: R.G. Pank Pty. Ltd 51 2411 
Adelaide: Protronics Pty. Ltd. 212 3111 
Brisbane: ECQ Electronics. 376 5677 
Melbourne: Promark Electronics Pty. Ltd. 878 
Perth: Reserve Electronics. 328 9755 
Sydney: Promark Electronics Pty. Ltd. 439 6477 


Distributors: 


Siemens. The discs may be flexible, but never our standards. 


646/1189A 








The Busker 

the cabinet. This has to be reasonably 
substantial because the battery is fairly 
heavy and the amplifier will probably be 
moved around a lot. 

The Scotchcal label can now be 
affixed to the front panel and the 
necessary holes drilled. Mount the front 
panel hardware, then offer the panel up 
to the front of the cabinet and mark the 
positions for the four mounting holes. 

These holes should be drilled to accept 
small woodscrews. 

Now slide the aluminium chassis 
into the cabinet from the rear, making 
sure that the wires to the battery and 
speaker are fed through the hole into the 
lower section of the cabinet. Use a few 
woodscrews to hold the chassis in 
position, then wire the leads to the front 
panel controls. 

Pay careful attention to the mains 
wiring and keep it well separated from 
the low voltage leads. The mains on/off 
switch should be shrouded in heat 
shrinkable tubing to prevent accidental 
contact with the mains while the unit is 
being worked on. 

Finally, mount the front panel in 
position and complete the wiring to the 
speaker and to the battery. The Busker is 
now complete and ready for the smoke 
test. 

Provided that you’ve carried out the 
job of assembly carefully, the Busker 
should work first time. All you have to 
do now is to find yourself a suitable 
location and a receptive audience. Happy 
busking! £ This diagram gives the details of the cabinet for those who want to build their own. 
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It's more than an editor. 
More than an image enhancer. 
More than a duplicator. 
More than a mixer and more than 
a special effects generator. 


VERTICAL WIPE CORNER WIPE 3 SIDED WIPE HORIZONTAL WIPE 


Before the Hybrid 8 was created you needed several separate components strung together with a 
lot of connector cables to do just some of what this remarkable multi processor can do. The Hybrid 8 is 
a complete video editing, viewing and duplicating 
system that gives home video the quality than normally j 
comes from expensive studio equipment. Here are just a l 
few of the system's capabilities. 

Add fades, wipes, credits, special effects to home 
movies. Eliminate snow and static. Make dubs as good 
as (and sometimes better than) the original. 

Make up to 3 stereo dubs at one time. Works with both VHS and Beta. 12 months warranty. Edit from 
2 video sources. Add music to your movies. Fade in pictures and sound with £ A AQ 
total control. A fraction of the cost of a system built up of separate components. 
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The Hybrid 8 home video master control. 

Victoria Templestowe: Odyl Communications Pty. Ltd. Phone: (03) 8463022. Albert Park: VMS Phone: (03)690 5677. New South Wales Sydney: Kent Hi Fi. Phone: (02)2672400 
Sans Souci: VMS Phone: (02) 529 5700 South Australia Adelaide: Ford Electrical. Phone: (08) 223 5944 Prospect: VMS Phone: (08)3449688 Western Australia Perth: VMS Phone: 
(09) 2756358. If your local video specialist doesn't have supplies of the Hybrid 8, phone Odyl Communications Pty. Ltd., Melbourne, on (03) 8463022. Trade enquiries welcome. 
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The Serviceman 
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meets 


The weirdos a serviceman 

More than one serviceman has commented, from time to time, that 
servicing would be a beaut occupation if it wasn’t for the 
customers! That’s a contradiction in terms, of course, but is 
prompted by the totally irrational behaviour of some customer 
types. A story from my own bench, plus some contributions, 
should provide a few laughs this month. 


As far as your Serviceman is 
concerned this story started in the 
middle; a number of things had 
happened before I became involved and 
several things happened after I had, at 
least in theory, ceased to have any 
interest in the case. In fact, due to factors 
which the customer did not appreciate, I 
was able to piece together a fairly 
continuous sequence of events, even if 
some finer technical points may be 
missing. 

The customer involved might be best 
described as one of my “casuals”; he 
seeks my advice and assistance when it 
suits him but is not above playing the 
field, or one serviceman against another, 
in the hope of shaving a few dollars off 
the price of a job. 

Not to put too fine a point on it he is 
one of those smart-Alec, know-it-all 
types who believes he can beat the 
system. He believes that all business 
organisations are crooked and that the 
only way to survive in any transactions 
with them is to be aware of their tactics 
and to keep one jump ahead of them. 
And, of course, he firmly believes that he 
is the boy to do it. 

Against this background our 
association could best be described as one 
of mutual distrust, masked by a thin 
veneer of politeness. I know he doesn’t 
trust me and I certainly don’t trust him. 

My introduction to the case occurred 
when he arrived at the shop carrying a 
Toshiba, Beta format, video recorder. 
(And, before I go any further, I should 
make it clear that this story is not a 
criticism of either the make or format. If 
anything, the reverse would be true.) 

His complaint was that the video 
performance of the machine had 
virtually failed, in the sense that the 
picture was of such poor quality as to be 
virtually unwatchable. A quick check 
confirmed this. In greater detail the 
picture quality varied; at best it was 
extremely noisy and at worst would 


become even more noisy, lose colour, 
and then lose sync. 

According to the owner the set was only 
about 14 months old and this fact, 
together with the symptoms, suggested 
nothing worse than dirty heads; 
something which I felt quite competent 
to tackle, even though I was not familiar 
with this particular machine. So it was 
agreed that I should clean the heads and 
that we would take it from there. 

So I duly went through a routine head 
cleaning procedure, using appropriate 
alcohol based cleaning solutions, and 
exercising appropriate care. In fact, there 
was some evidence of foreign matter 
build-up but this came away readily 
enough. And to the exent that I could 
examine the heads I could find nothing 
wrong. At least there was nothing 
obviously broken. 

Unfortunately, this produced very 
little improvement and I began to 
suspect that the trouble was more deep 
seated. Nevertheless, and being aware of 
the customer’s nature, I went through 
the cleaning procedure a second time, 
just to make sure that I had missed 
nothing. 

When that failed I felt convinced that 
it was most likely due to worn heads, 
even though I would not have expected 
that degree of wear in a machine as new 
as this one was, even allowing that, by 
the customer’s own admission, he used it 
“a fair bit”. 

At that point I elected to bow out. 
Head replacement is a job for the 
factory, the more so in this case because 
I was not familiar with the machine, nor 
particularly keen to become any more 
deeply involved with a potentially 
difficult customer. So I simply advised 
him that I thought the heads needed 
replacing and that he should send the 
machine back to the local agents. I 
would have done this for him had he 
asked, but he didn’t, and I didn’t feel 
inclined to press the point. 


And that, in theory, was the beginning 
and the end of the story as far as I was 
concerned. But, as I intimated earlier, it 
was only the middle of a much longer 
story. I was able to piece it together 
because I am on very friendly terms with 
two other people: a local appliance 
retailer who sells video recorders, and 
another serviceman in the area. 

The opposition 

Superficially this latter party is my op¬ 
position, and I suspect the customer 
• banked on this. In fact, we are on very 
friendly terms, something which is not 
unusual in the electronics field generally, 
where a mutual interest in the 
technology is much stronger than 
business opposition. We frequently seek 
each other’s advice on tricky problems, 
exchange service manuals, and even 
“borrow” components when one or the 
other is temporarily out of stock. 

In fact, I received a phone call from 
him later the same day and pricked up 
my ears when he asked me if I knew 
anything about Beta recorders. I held 
back initially, simply asking him what 
the problem was, but it quickly became 
evident that the customer had taken the 
machine to him, apparently not being 
prepared to take my advice. 

Once the cat was out of the bag we 
both had a good laugh and I filled him in 
on my side of the story. On this basis, 
and convinced that it was not a dirty 
head problem, my colleague ventured a 
little further than I had and dismantled 
the drum assembly for a closer look. 
And, at his suggestion, I called into his 
shop later in the day to see what progress 
he had made. 

As far as the heads were concerned my 
colleague had come to much the same 
conclusion as I had; that while there was 
no visible damage to them, there had to 
be a wear problem in order to produce 
the dreadful results we had observed. 
And, as if to support this, my colleague 
pointed out the condition of the drum, 
something that was much easier to 
observe now that he had dismantled it. 

It is not easy to describe the drum’s 
condition, except to say that the tape 
path was clearly worn, exhibiting a dif¬ 
ferent kind of “polish” to that of the re¬ 
mainder. Even to my relatively inex- 
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perienced eye the wear was obvious, 
while my colleague, who is rather more 
experienced, reckoned that it looked as 
though it had had about 10 times the 
amount of tape over it that one would 
expect for a machine of that age. 

All of which simply confirmed my 
original suspicions, but put it on a more 
factual basis. And with honour thus 
satisfied I left my colleague to break the 
bad news to the customer. I rang him a 
couple of days later to find out what had 
happened and he told me that the 
customer had authorised him to send the 
machine to the Toshiba service depart¬ 
ment, having been warned that repairs 
were likely to be quite expensive. 

A few days later my colleague rang me 
to bring me up to date. It transpired that 
Toshiba had rung him back with the ad¬ 
vice that the wear on the heads and 
drum was quite excessive for a machine 
of that age and after quoting for a new 
head and drum assembly — which was 
going to make a mess of several hundred 
dollars — wanted to know how this 
amount of wear could possibly have 
occurred. 

My colleague could only answer that 
he had no idea; that the customer had 
simply presented him with the machine 
and a complaint about its poor perfor¬ 
mance. But, since he had to ring the 
customer anyway, to quote for the 
repairs and get his OK, he decided to 
tackle him on the subject. 


Head cleaning tape 

It was only then, when he was able to 
quote Toshiba’s comments about the ex¬ 
cessive wear, that the customer finally 
confessed as to the likely cause. On his 
own admission he had been running an 
abrasive head cleaning tape through the 
machine at least once a month. As my 
colleague put it, the “at least” was pro¬ 
bably more than a little significant, plus 
the fact that the customer mumbled 
something about “a couple of times” in 
relation to each occasion. 

In one sense that could be regarded as 
the end of the story, at least as far as the 
basic head and drum wear problem, and 
its cause, was concerned. But, as I men¬ 
tioned earlier, I am on friendly terms 
with a nearby retailer for whom I 
sometimes do service work, and happen¬ 
ed to mention the saga of the video 
recorder, more or less as I have related it 
so far. And that brought forth his side of 
the story. 

It transpired that the customer had 
first approached him some 15 or 16 
months earlier, with the idea that he was 
interested in a video recorder. So he look¬ 
ed over the available models, declared 
that they were far too expensive, and an¬ 
nounced his intention of looking 
elsewhere. 


This he apparently did, and eventually 
settled for some cash-and-carry deal 
which he regarded as better value. 
Which is all fair enough, of course, and 
the retailer’s attitude was to simply shrug 
his shoulders and say “Good luck to 
him”. It’s all part of the game. 

But now comes the raw prawn bit. 
The customer, having brought his new 
toy home, discovered that he couldn’t 
cope with the instructions, or the 
necessary interconnections between the 
recorder and his TV set. So what does he 
do but approach the retailer on a “give us 
a hand, mate” basis and suggest that he 
come down to his house and set 
everything up for him. 

The only aspect of this that is more 
surprising than the hide of the customer 
is the goodwill of the retailer who, 
believe it or not, agreed. As my colleague 
put it, he would have advised him as to 
the best way to enter a large expanse of 
water in a nearby park! 

So the system was duly set up, the 
recorder worked fine, and everyone was 
happy — well, more or less. As far as the 
retailer was concerned, he reckoned that 
would be the end of it. But quite recent¬ 
ly, just before I came into the picture, 
and during a very hot spell, the customer 
was on the phone to the retailer. 

“Listen mate, I’m in real trouble with 
this recorder. Would you drop in and 
have a look at it for me?” In greater 
detail he explained that the machine 
would run for only about 20 minutes and 
then the picture would deteriorate until 
it was unwatchable. 

So once again the retailer, without any 
prospect of remuneration for his time, 
was conned into visiting the customer’s 
home. (It so happened it was a stinking 
hot day, a matter of some importance as 
it turned out.) The first thing he noticed 
when he arrived was that the recorder 
had been built into a totally enclosed 
cabinet with no ventilation whatsoever. 

“I’d do something about that cabinet if 
I were you,” he told the customer. 
“Provide some ventilation, give the thing 
a chance to breathe. They don’t like be¬ 


ing overheated.” But the customer 
wouldn’t listen, dismissing the advice 
with a “she’ll be right mate” attitude. So 
the retailer let him go ahead and 
demonstrate the problem. 

Sure enough, a tape played satisfac¬ 
torily for about 20 minutes, then sudden¬ 
ly began to break up and quickly became 
unwatchable. “See what I mean,” said 
the customer, “that’s all I can get out of 
it. The only way I can continue to play it 
is to cool the tape and run it for another 
20 minutes or so.” 

“Cool the tape?” queried the retailer. 

“Yes, like this,” said the customer, 
whereupon he withdrew the cassette 
from the machine and — wait for it — 
popped it in the freezer compartment of 
his refrigerator. He left it there for about 
five minutes, put it back in the machine 
and off it went for another 20 minutes or 
so. 

The retailer watched all this with 
mounting incredulity and horror, not 
trusting himself to speak for some time. 
He was well aware of how touchy VCR 
manufacturers are about the effect of 
natural humidity on the complex 
transport mechanisms, to the point 
where most have a “dew” indicator, 
carry a warning not to use the machine 
after moving from a cold location to a 
warm one, and may provide a cutout 
mechanism to operate under extreme 
conditions. 

When he finally found his voice he 
didn’t mince words. “You must be crazy 
to treat the machine like that. No VCR 
can stand that kind of abuse. You’ll ruin 
the thing in no time.” 

But the advice seemed to fall on deaf 
ears. Once again the customer pooh- 
poohed the idea; as far as he was con¬ 
cerned the machine should be able to 
take it. 

And on that note the retailer took his 
leave, convinced that he was butting his 
head against a brick wall. Needless to 
say, he was very interested to hear what 
was, to him, the sequel to the story. And 
just as interested was my colleague, to 
whom I subsequently related the story. 




















The Serviceman 


Unfortunately, neither of us can be 
quite sure what was happening when the 
machine and the tape overheated. As far 
as the retailer could determine the tape 
continued to run, at least nominally, but 
apparently was no longer able to sync or 
track correctly. We are also not sure how 
much effect the freezer ritual had on the 
recovery. Was it solely responsible, or 
was the mere shutting down of the 
machine during this period all that was 
needed? 

We’ll never know — and I doubt 
whether anybody will try to find out! 

The final chapter 

The final chapter was played out when 
the machine was returned from Toshiba 
with an account for about $250; a figure 
which had already been quoted and 
which the customer had approved. But it 
seemed that seeing it in print touched a 
sensitive nerve and he blew his top, 
claiming that he had been given a raw 
deal by Toshiba (though not by my col¬ 
league), and that he intended to take the 
matter to the Consumer Affairs Bureau. 

“Well”, said my colleague, “you can 
take it to Consumer Affairs if you like, 
but I reckon they’ll give you very short 
shrift if they find out about how you’ve 
abused the machine. Not only did you 
grossly overdo the head cleaning tape, 
you ran the thing without any ventila¬ 
tion and fed it with frozen cassettes.” 

And that, apparently, was the last 
straw as far as the customer was con¬ 
cerned. His jaw dropped and he gazed at 
my colleague in wonderment, because he 
wasn’t supposed to know anything about 
the ventilation or the freezer. He made 
some attempt to find out where the infor¬ 
mation had come from, but my colleague 
wasn’t telling. 

What has happened since we don’t 
know. Hopefully he will have learned his 
lesson, mounted the VCR in a more 
reasonable manner, done away with the 
need to freeze his cassettes, and uses his 
head cleaning tape with a lot more 
discretion. 

Maybe, one day, one of us will find 
out. 

Still on the subject of customer 
behaviour, here are a few more weird 
ones. Quite coincidentally these came to 
hand, via the EA office, while I was 
preparing the previous story. They are 
from Mr K. H., a professional ser¬ 
viceman from Wynnum, Queensland, 
who in his accompanying letter assures 
us that they are to be taken seriously; ie, 
they are true stories, “not made up 
jokes”. Here’s how he tells them. 

The Serviceman does not tell of tough 
customers like the one who chased a TV 
serviceman friend with a carving knife 


after being shown the repair bill. He is 
probably laughing down' at the pub tell¬ 
ing the boys how he frightened the TV 
man and got a free repair. 

Five weirdos 

Case 1: Customer (teenager) bought 
a handheld electronic game which re¬ 
quired the user to “beat the computer”. 
The machine kept beating him every 
time, so he lost his temper and threw it 
against a brick wall. The pieces were 
brought in, but it was beyond repair. 

Case 2: A man wandered up and down 
outside the shop seemingly looking at the 
window display. It soon became ap¬ 
parent that he was waiting until the shop 
was empty of customers. When the last 
one walked out, he entered with a small 
plastic bag. The contents were deposited 
on the counter and proved to be a tran¬ 
sistor radio with a large hole through the 
speaker grille. 

He explained that on the previous 
Saturday he had placed a goodly amount 
on a “certainty” in race so and so. The 
horse lost, so he stabbed the radio with a 
screwdriver he was using. The speaker 
was replaced and the copper tracks bridg¬ 
ed with wire over the breaks. To date it is 
still working. 

Case 3: Radio-cassette brought in with 
complaint that new cells had just been 
fitted but nothing worked. Open battery 
compartment, all batteries around right 
way. Check with multimeter, voltage 
OK. Switch on radio, no sound, meter 
still hooked up to terminals shows zero 
volts. Story — three fresh “D” cells on 
top, three old ones below. Replace old 
cells. Bingo. Everything works. (He did it 
to save money.) 

Case 4: Rank Arena TV sitting under 
window in lounge. Father decides to 
water front lawn with garden sprinkler. 
Turns sprinkler on full blast near house 
with window wide open. Water showers 
through flyscreen and over back of hot 
TV set. Exit one Rank Arena. (It was a 
mess.) 



Case 5: Service call re one channel not 
working on amplifier. Enter room to 
repair same. See amplifier with no cover, 
just the chassis with figure eight mains 
cable twisted around connections inside. 
Other end pushed into wall outlet 
without benefit of three pin plug. Turn 
off power and withdraw cable from 
socket, burn fingers on output 
transistors. 

Note assortment of speakers around 
room, some on floor, others on war¬ 
drobe, one in old wooden trunk with 
holes bored in the front. All sorts of 
speakers, 4fi from car radios, old oval TV 
types, all joined up with odd bits of cable. 
What sort of load this presented is 
anyones guess. 

Take unit away, repair same, fit three 
core cable and plug, make plywood cover 
for top. Test amplifier works like new. 
Return same and suggest disconnecting 
odd speaker assortment. Pick out two 8fi 
units, check with meter, and hook up to 
the amplifier. Sounds good. Collect 
fee.Warn that damage will occur if setup 
altered. Leave for next job. 

Get phone call next day. Customer 
wants fee refunded, “Only worked for a 
few minutes”. Call back to calm down 
customer and see what went wrong. 
Enter room, see all previous wiring 
reinstated to original setup. Feel heatsink 
running hot as before. Pack up tools, 
leave. 

Case 6: Saturday 6.30pm, phone call 
from “difficult” customer. TV set with 
no picture, sound only. Recall set is Pye 
Pedigree monochrome. Hunt about for 
suitable valves, pack gear into car. Arrive 
at flat to see wife with black eye and 
drunken husband in bad mood. Look at 
TV set sitting on table with hole right 
through the centre of picture tube. Shine 
torch inside hole, find yoke and part of 
tube neck fallen down on chassis. 
Answer incredulous “you can’t fix it?” 
with one word — “No!” Pack all gear 
back in car, head home for aspirins. 

Thank you, K. H., for what must be 
about the weirdest collection of customer 
types that I have heard about for a long 
time. I was also intrigued by your open¬ 
ing remark: “The serviceman does not 
tell of tough customers like the one who 
chased a ... friend with a carving knife.” 

From this I get the impression that K. 
H. believes (1) that all servicemen get 
chased by someone with a carving knife 
at some time during their career, and 
that (2) because of (1) I must be 
withholding the story of my own per¬ 
sonal experience in this regard! 

I can assure you I’m not K. H. For¬ 
tunately for my peace of mind, if not for 
the amusement of my readers, I have 
managed to avoid this experience so far. 
With a little luck I might just get through 
my career without it. On the other hand, 
I get the impression that K. H. is inclined 
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YOU DESERVE BETTER VIDEO 

VIDEO IMPROVEMENT PRODUCTS AND ACCESSORIES. 




VIDEO 

US- 


*81™ 

sfiZ-'Js 

*|UMJ 

1 

to: • ■ ™ “ 

COMMODORE TELEVISION 

675 Botany Rd„ Rosebery, 


4U “° , ^ ! i l^ ocksor 

)ME TOLL FREE TEL. (008) 2. 

Z5 416 or SYDNEY 699 1199 

SS 8 *- 


COMMODORE TELEVISION PTY. LTD. 675 BOTANY RD„ ROSEBERY TEL. (02) 699-1199 FREE PARKING AVAILABLE. 


-B SPECIAL OFFER 

-Boschert SINGLE OUTPUT SWITCHER 



SL120-4612 Output voltage: 11.5-18V Max Output Power: 120 Watt 


NORMALLY $200 + SALES TAX. 
DUE TO AN ORDER CANCELLATION 
WE HAVE 1 50 UNITS AVAILABLE AT 
A SPECIAL PRICE OF $150 PLUS 
SALES TAX AND POSTAGE. 
OFFER VALID ONLY WHILE STOCKS LAST. 



xuvrrex 


36 LISBON STREET 
FAIRFIELD, NSW 2165 
AUSTRALIA 

TELEPHONE (“- 

TELEX AA279J 












































ROYEL 


provides protection against thermal 
damage to modern circuitry. 

ASK YOUR NEAREST 
ELECTRONICS PARTS 
SUPPLIER! 


Choose an approved soldering iron that best suits 

your needs. 

□ Adcola ‘Standard’: for hobbyists and general 
soldering. 

□ Royel Duotemp’: push-button temperature 
control. 

□ Royel ‘Thermatic’: electronic feedback 
temperature control. 

• Light weight, cool handles. 

• No transformer required, plug in to 240V. 

• Correct heat for Printed Wiring Boards. 

• Many tip profiles available for all models. 


IMMEDIATE DELIVERY 

FROM STOCK AT THE FOLLOWING LOCATIONS 


PROUDLY 

AUSTRALIAN 



A Division of JAMES HARDIE INDUSTRIES 
(Hardie Trading Ltd. - Inc. in Vic.) 


Australian connector 
Manufacturers for 
over 30 years. 


ACME ELECTRONICS 

205 Middleborough Road, 

Box Hill, Victoria, 3128, Australia 
Tel: (03) 890 0900 Telex: AA37857 
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The Serviceman 


to look down on anyone who hasn’t been 
chased with a carving knife, as if they 
don’t really qualify as one of the mob. 

So where does that leave me? 

(I’m only joking K. H., thanks again 
for the stories.) 

Ghost suppresion 

To change the subject rather abruptly, 
here is the latest on TV ghost suppres¬ 
sion. Regular readers may recall that I 
discussed this subject several years back, 
in January 1977 and again in December 
of that year. 

The December article described a 
system developed in basic form by the 
Japan Broadcasting Corporation (NHK) 
and being developed by Toshiba. The 
basic idea was to look for spurious 
signals, ie, ghosts, during that part of the 
vertical blanking period where there 
should, ideally, be no video content. This 
information was then used to program a 
Charge Coupled Device (CCD) type 
video delay line so as to produce a ghost 
cancelling signal. 

At that time Toshiba had produced a 
short version of the delay line, enough to 
prove the concept, but they expected to 
take up to two years to develop a full-size 
version. Well, that was seven years ago 
and it is only recently that I have heard 
anything more about it. 

The latest report was in the Japanese 
publication “JEI” (Journal of the Elec¬ 
tronics Industry) for July 1984, which 
came to hand rather belatedly. As far as I 
can determine from the very brief details 
given it is either the same as, or very 
similar to, the Toshiba system previously 
described but, strangely enough, is being 
produced by Hitachi. 

More to the point, it is now in com¬ 
mercial form, Hitachi announcing that a 
48cm set, model Cl 9-DIG, was to be 


released in August 1984, with a price tag 
of around SUS730. The makers claim 
that the system suppresses ghosts by bet¬ 
ween 14 and 20dB — which is quite 
substantial — and a pair of “before and 
after” photographs (somewhat degraded 
by reproduction) would seem to support 
the claim. 

Hitachi also advised that this was the 
first of a full product line, including large 
screen sets, which would incorporate the 
new technology. At the time of writing 
there is nothing to indicate that any 
other manufacturers are using the 
system (Hitachi has filed 56 patent ap¬ 
plications for it) but I imagine it will only 
be a matter of time before the rest of the 
industry adopts it — assuming it really 
works, that is. 

And if it does work it probably won’t 
be long before such sets appear on the 
Australian market. If so, we had better 
be prepared, if not from a servicing point 
of view, then at least to the point where 
we can advise customers as to whether 
their particular ghost problem is likely to 
benefit and whether the price of a new 
set would be justified. ® 



Video faults of the month 


This feature is compiled by The 
Electronic Technicians’ Institute of 
Australia (TETIA). 

HMV C211, C212 etc 
Symptom: No sound or picture but 
with a loud warbling noise coming 
from the power supply; sounds 
somewhat like the chirping of a 

Cause: R101 (2.2kQ, half-watt) is 
open circuit. This prevents the 
chopper transistor from reaching its 
correct operating frequency. 

RANK C2203 (PWC315) 

Symptom: Top of picture folded over 
slightly, just enough to show the 
teletext lines. No combination of 


vertical, height or linearity controls 
will give an even scan. 

Cause: C458 (10pF/160VW 
electrolytic) in the emitter circuit of 
TR412 is open circuit. 
BLAUPUNKT“CARDONA” 
Symptom: at switch-on, channel 
selector jumps about over all eight 
programs. It may settle on program 5 
and display a picture with bad 
horizontal timing and with the 
accompaniment of a loud screech. 
Cause: Cl 153 (0.18 M F/1200VW) is 
leaky. This fault is the first stage of a 
breakdown which will ultimately stop 
the set. The offending capacitor will 
have a pronounced bulge in its 
waistline. 


Cash More Sound 

☆ ☆ ☆ ☆ 

SOUND SYSTEMS 
DISCOTHEQUE’S & LIGHTING 



SOUNDCENTRE DISCOTHEQUE CONSOLE 

200 X 200 watt inbuilt amplifiers 
JVC - National D/Drive T/Tables — 
cassette deck — 2 mic inputs W/V/oride 
tape & aux in-out carpet covered. 



* 18-lamp bar rotator 

* projectors * fuzz lites 

* fog machines * scanners 

* colourer par 30 lamps 

* light boxes * mics-stands 
Manufacturers of speaker 
cabinets discotheque consoles 
— rope lights chasers etc. 

For your entertainment needs contact: — 

CASH-MORE SOUND 

or visit the showrooms: 

356 LIVERPOOL RD„ ASHFIELD, NSW 2131 
TELEPHONE: (02) 798 6782 TLX: AA74549 

HIRE-SALES—INST-SERVICE 
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SUPER FEBRUARY 


SENSATIONAL PRICES ON 

5000 AMP-SYSTEM KITS 

Check the SPECIAL PRICES for the famous ETI5000 series deal of a lifetime. 

FAMOUS JAYCAR “BLACK MONOLITH” 
SERIES AMP - NORMALLY $319.00 

SAVE 


THIS MONTH g Q 5 


For further savings check the package deal below 

FAMOUS JAYCAR “BLUEPRINT” 5000 
SERIES PREAMP - NORMALLY $299 
THIS MONTH 


$265 SAVE $34.00 



Check below for package price FURTHER savings! 

FAMOUS JAYCAR Vs OCTAVE GRAPHIC 
EQUALISERS! (5000 SERIES) 
NORMALLY $199 EACH 
THIS MONTH 


a**,* 

s 3° 0 '" 



For FURTHER savings check 


Graphic 5000 Equalisers (2 oil) 


$699!!! 


i] E] E] E] E] E] G] E] E] E] E] B] B] B] B] B] E] El S ^1 


February is 


BUY A JAYCAR CAR KIT 

TRANSISTOR-ASSISTED IGNITION. 



cat. KA1505. Normally $36.95 FEB $29.50 

Breaker polnte type cat. KA1506 Normally $35.00 FEB $28.50 


Hall-Effect points installation 

kit. Fite moat cars (except Auat. 6's or V-8's). 90<M> ot 
European, 60* ot Japanese. Send for a list or return unit 
tor full refund If It does not convert your distributor Into a 
it. KJ6655 - Normally $29.95 - 


Q] NOW $19.95 

El 



HI MOTORCYCLE INTERCOM ef:EA Feb ’84 Talk to your 

Z±! friend while riding with your helmeta on with thla handy gadget. Why didn’t 
Ink of It before (kit contalne all epeclfled components). Cat. 


El 


- --- FEB ONLY $35. 

aSSSSBStalBlElalaStsBSStatstD 


THIS SPECTACULAR PACKAGE DEAL 
★**★★★*★★★★★★★★★★★★★★★★★★★★★★★★ 
PACKAGE DEAL No.1 

Buy the 5000 Black Monolith Power Amp and 5000 Blueprint Preamp 
TOGETHER for only $498! 

That's right, save over $120 on normal prices or over $60 if bought 
separately from this months SPECIAL prices! 

PACKAGE DEAL No.2 

Buy the following: 

NORMALLY 

Power Amp 5000 “Black Monolith" _ $319.00 

Preamp 5000 "Blueprint" _ $299.00 


_$398.00 


NORMALLY $101 6.00 

THIS MONTH YOU GET THE LOT FOR 


ONLY $< 

THAT’S A MASSIVE SAVING OF $317 (i.e. YOU VIRTUALLY 
GETTHE “BLACK MONOLITH FREE) EVEN ATTHE SPECIAL 
INDIVIDUAL PRICES IN THIS AD IT IS STILL A MASSIVE 

SAVING! -Sp ecial freight deal: anywhere in Australia $12!! 

REMEMBER! WE TAKE NEARLY ALLTHE CREDIT CARDS & 
FINANCE CAN BE ARRANGED ON THE SPOT. 


why? Bacauaa Jaycar gives you the | 

grsatsat range of Phone accessories $ 
components at the beet prices! 

TELEPHONE PLUGS ROTARY TELEPHONE 
& SOCKETS DIALS Brand new dials surplus to 

Cat. PP1400 Standard line plug only $2.95 requirements (rom a famous local 
10 up $2.45 manufacturer. They are very high quality, 

— — -Surface Mount with governor & contacta fitted. Ideal for 

up $3.50 - ----- 


. __ with governc 

t. Only $3.95 10 up $3.50 telephone enthusiasts. 1000's of 

TELEPHONE CABLE (Solid colour coded combination code etc. 

' lore) Cat YTCSOO S2.95 SELLING FOR 

WB16C-- -- 


VB1602 2 pair (4 wire) Only $4.95 elsewhere. 


$0.50/Matra 100M $0.45 ... 

— •- WB1603 3 pair (6 wire) Only 

_atra 100 M S0.65/M 

Cat. No. WB1610 10 pair (20 wire) Only 

$1.50/Metre 100M$1.20/M 

All telephone cable covered In standar 




Built-up ’phone leads 

5 & 10 metre leads are fitted with high 
quality stranded wire cables featuring 
thick sheath wall & secure termination. 
Will work with PABX’s etc. $ are suitable 
lor heavy commercial use. The 15 & 20 




telephone-shaped wind-up reel & th 
double adaptor Is just that - plug tw 


- MAKE YOUR OWN 
EXTENSION LEADS & 
SAVE!! 
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CAR MQVTH!jf 

THIS MONTH AND SAVE! I 


SPECIALS 

.....the desperation continues!! 


ARE WE BALMY? IS THE SUMMER 
SUN GETTING AT US? 

This month you can grab the KJ-6655 Hall Effect kit for • 
wait for it - ONLY $19,951 That's right! $10 off normal 
low price! - 

NOW SAVE $10 
ONLY $19.95 

HALL EFFECT SWITCH VANE 
INTERRUPTED 


NORMALLY 

$19.95 

miS MONTH 

$16.95 


'car KJ-6655 Hall Effect Kit (i.c 




ARE WE FAWLTY? 

WE’RE DOING IT ON PIANO KITS TOO! 
FAMOUS JAYCAR “LYREBIRD” 73 & 88 
NOTE PIANOS AT THE LOWEST COST EVER 

Even lower than our low, low prices in September last year. We are phasing 
these kits out now for new lines in ’85. They are still technically superior to 
many more expensive ready-builts AND have better tone, touch sensitivity 

etc for FAS LESS MONEY. 

73 NOTE: NORMALLY _$475 

ON SPECIAL LAST SEPT. $375 

THIS MONTH _$325 

SAVE AN ASTOUNDING $150!! 

g 88 NOTE: NORMALLY _$589 

IS ON SPECIAL LAST SEPT. $425 

IS THIS MONTH _$399 

|G] SAVE AN UNBELIEVABLE $190!! 

I [71 R em «mber each kit is the same quality as our normal kits. The kits contain a stand 
lill (similar BUT NOT THE SAME) as the one shown in the illustration. A beautifully 
Ifjl imported Italian keyboard is part of each kit as well as a realistic looking soft (sustain) 
t ill pedal (imported from England) is also supplied. All pre-cut woodwork is supplied. 




iS [a SEES SEES SEE EES SEE 13 

Monitors Slashed . 

Popular Green & Amber screen monitors. Glere & non-glareHK!* 

fhie zSSm 

Normally Month 
Cat. XM4505 Green Standard $199 $189 

Cat. XM4500 Green Screen 

(Non-Glare) $219 $189 

Cat. XM4504 Amber Screen 

(Non-Glare) $229 $ 19 $ 

Tllt/Swlvsl Sees For Monitor. NOW $19.95 






••••••••••••••••A* 

ETI342 CDI Type Electronic Ignition^ 
Ref: ETI Feb >85 * 


feature Is that it I 


SANGUINE BATTERIES? 


---S flood as the well known brands. Our brand? The wodd tai„„ u . 

HI-WATT of course! We are so confidant that you will be delighted with fflese batteries 
wa have a special promotion at subsidised low prices. Check the prices below & 
compere what you are paying tor Name’ batteries. Sale la limited to two packs p< 


st and pack charges - personal shoppers only. 
DESCRIPTION PROMOTION PRICE 

“AA" Cell Pack of 4 0.89/Pack 

C” Call Pack of 2 0.75/Pack 

"D” Cell Pack of 2 0.95/Pack 

“AAA” Call Pack of 4 0.69/Pack 

ire better than the standard blue & white Hl-WStt battery, 
ire blister pecked for your protection. 


NEW EA KITS! 

See our ade in EA this month for details of_„„ lv ^. 

KIT, 30V1A variable power supply & Multi-Sector Burglar 


100CW/CHAN INTEGRATED At 


; This brand new design virtually eliminates 

designs. Probably Its blggeat n— .. 

problem. Other features: 

- High reliability (actor. 

2-25 volts supply. 


all but eliminated the crossfire 


trigger compatible, 
virtually any type 

- Diecast Box. 

' real winner! Cat. KE4690 


lly any type of Ignition mi 


$55 




SHOWROOMS CONCORD: 11 


2| 570 70OT 5 31 


Incorporating ELECTRONIC AGENCIES 

NUMBER 1 FOR KITS 


Thursday nights: 8.30pm 
MAIL ORDERS: P O. Box 480. AUBURN 2144. Tel: (02) 643 2000 
HEAD OFFICE: 7/9 Rawson Street. AUBURN 2144, 

Tel:(02) 643 2000 Telex: 72293 

SHOP HOURS POST St PACKING 

Cariingford. Hurstville $5 - $999 _$1 5 

Mon-Fri: 9am - 5.30pm ; Thurs 8.30pm; Sat 12pm $10 • $24.99 __ $3.2 

„ „ „ Sydney $25 - $49 99 _$4 5 

Mon-Fri: 8.30am - 5.30pm; Thurs 8.30pm; Sat 12 pm $50 $99 99 _$6 5 

COMET ROAD FREIG 
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PART 2 


Multi Sector 
Burglar Alarm 


In last month’s article the main features of our 
new Home Burglar Alarm were described, and 
the circuit operation was explained. This month 
we follow on with the constructional details and 
present a few tips on installation. As well as this, 
some of the sensors and accessory devices are 
described. by Andrew levido 


Construction 

Begin construction by assembling the 
printed circuit board. This board is coded 
85hal and measures 150 x 190mm. 
Install the wire links first, followed by 
the rest of the components, leaving the 
relay and the buzzer till last. Ideally, PC 
pins should be used for all external 
connections to the board. 

Once all the components are installed, 
check the board over carefully, watching 


out for incorrectly installed or oriented 
components. If all is well, put the board 
aside and begin to prepare the case. 

As mentioned last month, the case is 
an adapted cash box. Use the Scotchcal 
label as the template for the holes in the 
front of this box. These labels can be 
positioned over the existing holes which 
are meant to accept the cash box handle. 

When the holes have been drilled the 
LEDs and keyswitch can be mounted on 


the front of the box. The transformer 
and mains terminal strip can be mounted 
in the base of the box at this time also. 
Use the photographs and diagrams to 
establish the positions of these parts. The 
circuit board should be used as a 
template for its mounting holes. Don’t 
forget to drill suitable mounting holes in 
the base of the box. 

Two holes have to be drilled in the 150 
X 190mm aluminium panel before the 
large Scotchcal label can be applied to it. 
The wiring diagram gives details of their 
location. Once this has been done the 
two 25mm tapped spacers should be 
screwed to this panel using short, 
countersunk machine screws. Make sure 
that these screws are tight, as the label is 
applied over the screw heads and they 
cannot be tightened later. 

This done, stick down the label in the 
normal way and use it as a template for 
drilling the rest of the holes in this panel. 
Mount the switches on this panel as 



Here is the component overlay for the alarm board. PC pins or terminal blocks are used for all external wiring 
connections. _ 
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This photograph shows how the alarm is assembled. The large holes below the circuit board are for the wiring to the sensors and the output devices. 


shown in the diagrams. 

Wire up the alarm using the wiring 
diagram as a guide. Use rainbow or 
ribbon cable for a neat job. You will need 
to use some adhesive tape to keep the 
wiring inside the front panel in place. 
Use slightly heavier wire to switch SI lb, 
since this takes the full speaker current. 

The whole thing can be assembled 
once the wiring is complete. The diagram 
included in this article gives details of the 
way the alarm goes together. Follow this 
diagram closely as the assembly can be a 
little tricky. 

Having completed the wiring the 
alarm should be thoroughly tested. You 
will need to make sure that the battery is 
well charged before testing the siren. 
Alternatively, a bench power supply 
(capable of providing a couple of amps) 
can be used when you test this function. 

The battery charging circuit can be 
tested without having to wait for the 
battery charge up. Simply remove the 
battery and measure the voltage across 
the 1000/iF capacitor. This voltage will 
be the same as the maximum battery 
voltage, and should not go significantly 
higher than 14V. If it is it will be 
necessary to change the 15V zener. 
Ideally, a 14V zener should be used in 
this position but such a device is not 
readily available. We found no problems 


using a 15V zener, but difficulties may 
be experienced if the mains voltage in 
your area is particularly high. 

If you find that the voltage is too high 
and you can locate a 14V zener, use it, 
but otherwise you will have to select a 
15V zener on the lower extreme of its 
tolerance range, or a 13V one on the 
high side. Alternatively, you may be able 
to use a 13V zener with a diode to “pad” 
the voltage up a bit. 

Installation 

As in the case with any alarm system, 
no matter how sophisticated the 
electronics is, the protection afforded is 
only as good as the job done installing 
the sensors and other equipment. There 


is not enough space to cover the details 
of alarm installation in an article such as 
this, but some pointers which may be 
helpful are set out below: 

• The alarm box itself should be 
installed in an inconspicuous location 
near to the front door, or other major 
entry point. Inside a cupboard is an ideal 
location. It should be securely attached 
to the wall using heavy gauge screws. 

• All wiring into the case should be 
run through the wall, into the cavity. 
The mains cable should be fairly long, so 
that the alarm can be plugged in at some 
remote point. It should not be too easy to 
identify which power point the alarm is 
plugged into. 

• Connections to the horn speaker 



This cross sectional view shows how the alarm is assembled. Note that the Scotchcal label is 
applied over the countersunk screws. 
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Burglar 

Alarm 

should be run with heavy gauge wire. 
The horn should be located outdoors, in 
a conspicuous but inacessible location, 
protected from the weather. Wiring to it 
should not be easily accessable. 

• We recommend that a second siren 
or bell be used. This can be mains 
powered, and controlled by one of the 
sets of relay contacts provided on the 
alarm. It could be located at some 
distance from the horn speaker, to 
minimise the chance of them both being 
disabled by an enterprising burglar. 

• Wiring to the sensors should also be 
hidden. Only fine wire is necessary for 
this application, twin bell wire being 
ideal. 

• The sensors for each location 
should be installed with some care, since 
they are the first line of defence in any 
system of this type. The individual 
sensors should be mounted in 


accordance with any recommendations 
made by the manufacturer. 

Alarm sensors 

The variety of alarm sensors available 
on the market today is truly staggering. 
Because of space limitations only some of 
the sensors which are suitable for 
domestic use will be covered in this 
article. Even so the range is very broad, 
covering all areas of the home. 

Probably the most familiar type of 
sensor is the reed switch. These have 
been around for a long time now and 
have proven reliability and usefulness. 
They are relatively cheap, but each one 
can only protect one door or window, so 
a large number are required to fully 
cover the average house. 

Other common types of sensors for 
protecting windows include glass 
breakage detectors and window foils. 
Examples of the latter can be seen in 
many shop windows. 

Some of the more exotic sensors 
available include pressure mats, passive 
infrared detectors, ultrasonic and 



This is an infrared beam type sensor suitable 
for monitoring doorways or hallways. 


microwave movement detectors, infrared 
beam relays and the like. 

A few of these sensors are worth 
mentioning in a little more detail. This 
goes for the passive infrared detector in 
particular. These devices are relatively 



The assembled circuit board. The buzzer is attached to the board using machine screws and nuts. 
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Security Engineering 


277 Bourke Street, 
Darlinghurst, 2010. 
Tel. 331 6648. 


165 Moray Street, 

South Melbourne, 3205. 
Tel. 690 7881. 


DISTRIBUTORS OF CENTURA ALARM CONTROL EQUIPMENT 

SPECIAL SECURITY SYSTEM PACKAGE. 


Centura 2 sector control panel plus emergency/panic 
sector, standby battery, passive infra red motion sensor, 
two magnetic door' contacts, 2 noisemakers, metal 
exterior noise-maker cover, cable. 


$325.< 


FOR COMPLETE PACKAGE AVAILABLE OVER THE COUNTER OR BY 
MAIL ORDER (FOR MAIL ORDER PLEASE ADD $8 P + P) BANKCARD 
WELCOME. 



G.R.M. WHOLESALE PTY LTD 

IMPORTERS AND DISTRIBUTORS OF SECURITY PRODUCTS 




HIGHTECH 50 
PROTECTION 
TECHNOLOGIES 
INC (USA) 

STEREO DOPPLER 
TECHNOLOGY 


Two receiving channels sensing the distance a 
target moves rather than simply the target’s size 
and speed. The distance the target is required to 
move in one direction before causing an alarm 
is preset by the installer. Vibration and 
periodically moving objects are eliminated as 
sources of false alarms. 



.. >4 


« 0 ' 


Jj 


VOICE (UK) 

9 section control panel and voice synthesised 
dialler dual client programmable, up to 13 digit /f 

, rw , phone numbers. 

I.F.M. 120 PENSEC (UK) 

PASSIVE INFRA RED Range of strobes, piezo and roti 

Importer and direct distributor of a complete range of installation components. 

SUITE 3/15, BOUNDARY ST, RUSHCUTTERS BAY, 2011. PHONE (02) 332 3999 (3 LINES) AH (02) 982 


2120 




_dlk Direct Alarm I IR 15 MICRO 82 

DAS/ 

3111 I Lit3 * NEW!! 8 CHANNEL HIGH SPEED DIALLER 

AUSTRALIA WIDE DISTRIBUTORS ADE MCO F ORMAT, SESCOA, RADIONICS 
OF (KELKRONi) AND ALL OTHER itmim ONLY $169 
QUALITY SECURITY SUPPLIES “^ far pile. .«l c.1./^ db— 

_ NSW: 1st Floor, Tynan Building, 5 Flora Street, Kirrawee, 

Specialising in: 2232, Ph: (02) 528 3566 

VIC: 52 Orlando Street, Hampton, 3188. Ph: (03) 592 1078. 

• MICROPROCESSOR DIGITAL QLD: 2674 Beau Desert Road, Calamvale, 4116. 

DIALLERS ._1°^ 27 *I 2 * 4 ... 

• CONTROL PANELS Send for price list and catalogue: 

• ELKRON DETECTORS Name:. 

• ALL ALARM SUPPLIES I Address:. 
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& POWER SIREN! 


HUGE 30 WATTS OUTPUT 
BUT SMALL SIZE 



ONLY 


OUTPUT: 125dba. AT 1 .MTR 


$ 20.00 

TAX PAID 

LIMITED STOCKS 


FOR FURTHER DETAILS CONTACT 
CREATIVE ELECTRONICS P/L (02) 666 4000 TLX75444 
24 PERRY ST MATRAVILLE NSW 2036 AUSTRALIA 


rftp™ SMBOW Kn? 

^ p ® Provides 24hr alarm deterrent against personal attack. 

0lve your tom® [T®aO 


El 24 hour protection 

Ef Simple key switch operation 

Ef Operates from 240V power 
with back-up battery 

ET OPTIONAL: Siren Cover, Roller 
Shutter Contact, Pressure Mat, 
Swimming Pool Gate Switch. 



Ef Tamper resistant 


[? Expandable system 
that can always be added to. 


Ef Telephone Dialler 
connection available. 


& AUSTRALIAN MADE control box 
to suit Australian conditions. 




EFCO MANUFACTURING PTY. LIMITED 

108 PRINCES HIGHWAY* ARNCLIFFE. NSWAUSTRALIA (02) 597 6600 ASAL CL / 

A Member of the Smiths Industries Building Products Group. SSS^SSSSSSi^a 


VICTORIA A TASMANIA QUEENSLAND QUEENSLAND NORTH SOUTH AUSTRALIA WESTERN AUSTRALIA NORTHERN TERRITORY 

200 Gladstone St., 14 Parkview St. 18 Madden St.. 6 Smith St. 6 Rowe Avenue Hawkes Agencies 



ALSO AVAILABLE FROM MOST RETAIL OUTLETS AND DEPARTMENT STORES. RECOMMENDED RETAIL PRICE $419. 
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Here is the wiring diagram. Use ribbon cable for all wiring except for the power supply and the siren wiring. This diagram also gives the 
details of the two holes which must be drilled in the aluminium panel. 
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Burglar 

Alarm 


Right: Actual size artwork for the lower front 
panel label. 

Below: The printed circuit artwork, shown ac¬ 
tual size from the copper side. 
































































new on the consumer market, but are 
making quite an impact. This is not 
surprising since the detector is less prone 
to false triggering than are the 
movement detection type sensors. 

Passive infrared detectors work on the 
principle of sensing the infrared radiation 
given off by humans (and other living 
things). For this reason these detectors 
are less prone to false triggering by 
moving objects such as curtains or fans. 

This type of detector is not totally free 
from problems however, since the sun is 
a good source of infrared radiation (!) 
While the design of the sensors is such 
that they are not affected by an overall 
variation in sunlight level, they can be 
triggered by a sudden localised intensity 
change. For this reason it is not 
recommended that this type of sensor be 
installed too close to windows which 


Below: Three types of output device. A siren 
speaker, an electromechanical bell, and a 
weatherproof strobe light. 



receive direct sunlight. 

Infrared beam relays differ from the 
above detectors in that they include both 
an infrared transmitter and a receiver, 
and rely on the intruder breaking the 
beam. These are most useful in 
doorways, hallways and other areas 
likely to be crossed by a burglar. An 
infrared light beam relay was described 
in Electronics Australia in April 1981. 

Pressure mats are most usefully 
located under the carpet in areas which 
would be crossed by an intruder. 

Movement detectors, usually 
operating on the Doppler principle, are 
also a very common method of 
protecting large areas such as lounge 
rooms or hallways. 

Make sure that all sensors are installed 
as shown in Fig. 3 on page 39 of the 
January issue. Do not leave out the 47kfi 
resistor, otherwise the input detection 
circuitry will not function correctly. 

The choice of the appropriate sensors 
to protect your home may seem like a 
complicated business, but the benefits of 
choosing the most appropriate alarm 
sensor are high. The best way to select 
the most suitable sensor for your needs is 
to get in contact with a few alarm 
equipment suppliers, state you needs and 
budget, and listen to their advice. 

Output Devices 

Once you have decided on the input 
sensors to be used in conjunction with 
the EA House Alarm you will need to 
consider output devices. The alarm has a 


ELECTRON 

ALARM 

SUPPLIES 

DIRECT FROM MANUFACTURERS 
AND IMPORTERS 


INFRA-RED $78 





GULLIVER 

REMOTE 

CONTROL 

FROM 

$85 


ELECTRON ALARM SUPPLIES 

225 RAMSAY ROAD, 
HABERFIELD, 2045 
PHONE: (02) 799 4745 


MAIL ORDERS WELCOME 
PLEASE INCLUDE $8.00 P&P 
BANKCARD BY PHONE 
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Alarm Time 


Quiet Period Exit Delay 
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ELECTRONICS AUSTRALIA HOUSE ALARM 
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Actual size artworks for the inside label and the upper front panel label. 
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Ultrasonic (left) and microwave movement detectors from Dick Smith Electronics. Both devices 
operate on the Doppler principle. 


built in siren driver so some type of 
weatherproof horn speaker wifi be 
required. 

We also recommend that some other 
form of audible alarm be used in addition 
to the siren. This could take the form of 
an electromechanical bell or a second 
siren. A large range of electronic and 
electromechanical sirens is available 
from various suppliers. 

It is possible to use the House Alarm 
described here as a silent alarm. In this 
mode of operation the audible alarms are 


disabled, and some form of remote 
signalling is used. This would normally 
take the form of an autodialler which 
would automatically telephone a security 
firm, and inform them that there is an 
intruder on your premises. 

Finally, remember the advice given in 
the first of these articles; any alarm 
system, no matter how sophisticated, is a 
waste of money unless it is used. Get into 
the habit of setting the alarm each time 
you leave the house, even if you will only 
be away for a few minutes. ® 




passive infra-red 


RACAL $ 105 * 

ELKRON $ 105 * 

(Dick uses ELKRON in his 
Melb. city store!) 

TWIN PAIR CABLE (100m) $45 

for more information & 
price list on our complete 
security product range - 


CITIZEN SECURITY 
5 Dumblane Ave 

Ascot Vale , 3032 . 


OR ring Philip on our AH. 
LIOT LINE (03)370 0380 
1 1 between 8-9pm, 
Monday thru Thursday 

^^^d^S^p^^outsideMelboume* 


SECURITY DAY OR NIGHT!! 




WIRELESS HOME ALARM SYSTEM 


Alarm 
Supplies 

> 465 Pacific Highway, Lane Cove 2066 N.S.W 
P.0. Box 558 Lane Cove 
Ph: (02) 427 1233 (3 lines) 

> 87A Melville Road, West Brunswick 3055 Vic. 

P.0. Box 127 West Brunswick Ph: (03) 383 4088 

> 51 Lemana Lane, Miami 4220 Qld. 

P.0. Box 166 Burleigh Heads Ph: (075) 35 3878. 
DISTRIBUTORS - ADELAIDE, BRISBANE, 

DARWIN, NEWCASTLE. 

Write or call for FREE short form price schedule. 

WANTED — RETAIL DISTRIBUTORS 
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BANKCARD HOLDERS-PHONE ALTRONICS TOLL FREE 008 • 999 • 007 FOR NEXT DAY JETSERVICE DELIVERY 


PHONE YOUR ORDER - ALTRONICS TOLL FREE 008 • m • 007 • 


1985 


I ELECTRONIC 
COMPONENTS CATALOGUE 


yours free with this month's Electronics Australia Magazine 
OR send $1 to cover P&P to Altronics, P.O. Box 8280, Stirling St., Perth, w.A. 6000 


REMEMBER 

Altronics staff are all keen young electronics 
enthusiasts — just like yourself — so when you 
need a little technical help, give us a call. 


* Quality Products at direct import prices. 

► Save up to 50% on our competitors prices. 

* Overnight delivery Australia wide. 

* Bankcard phone orders service to 8pm Mon-Fri. 

* Check some of the savings on our nearest 
competitors 1984 prices. 


EXAMPLES 


STD FREE PHONE ORDER SERVICE 
An Altronics 1st is our INWATS Toll Free Order 
Line. Bankcard holders can call us from anywhere 
in Australia for the cost of a local call and place your 
order; after validating your Bankcard, presto the 
order is on its way to you in a matter of hours. 
Remember with our Overnight Jetservlce we 
deliver next day to capital cities and suburbs and 
24 • 48 hours later to country centres. So if you’re not 
already an Altronics Customer just pick up the phone 
and dial 008 999 007 and we guarantee to deliver 
faster than your local supplier. 



Why Pay $6.50? why pay our nearest competitors $13.95? Why Pay $2.30? 


FOR THE VERY QUICK! 


Here are some incredible bargains, 
we suggest you phone order 
now to reserve yours. 


IMPORT SCOOP 


Quality Commonwealth 
Computer Fan 80MM - 240V 



CAT F 1020 

$12 


"MICROBEE KEYBOARD" 



D Range 
Connectors all 
1/2 Price 


famous Microbee Computer, SPST kf 
with mounting plate, ;" 
assembled incredlbl-' 


$19.95 


or More 

$11 

Amazing Value 


SPEAKER 8 OHM 
2 V. INCH 


* Super quiet * Sealed sleeve bearings for long 
life * Sturdy die cast frame » Operating range - 
-10 deg C to * 70 C 


ECONOMY RACK CABINET 




10 - 99 100 up 




Be 

Very Quick 
This Month Only 


p 088 1 DB 9 Female 
= 088 2 DB 


le PCB Mi 
P 089 3 DBlb Female PCB 
Mount 

p 0895 DB1 5 Backshell Cv 
P 0900 DB25 - 


• PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 • 999 • 007 • 


TOLL FREE 008 • 999 • 007 FOR NEXT DAY 
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AUDIO E 


#6* 


High Grade Stereo Mixers at 
Direct Import Price 

ATTENTION— Social Clubs, Schools, Churchs, Disco Operators, Entertainers, Hotels, Night Clubs 
and Sporting Bodies. 

With Altronics low prices—here is your opportunity to install one of these outstanding sound control 
mixers. Both models include microphone "Soundover" facility—making either ideal for live 
entertainment use. 


STEREO AUDIO MIXER 



This brilliant little mixing console is absolutely packed with features. 
Allows blending of Microphone, two Phono inputs and either two Tape or 
Tuner inputs. • Right and left VU meters • Separate Bass and Treble 
controls • 5 slide level controls • Fader control between Phono pickups 
for professional cueing • Headphone monitorswitch • Talkoverfacility. 


A very Professional u 

SPECIFICATIONS: 

• Input: 


• Frequency Response: 

• Tone Control (Treble): 

• Tone Control (Bass): 

• Distortion: 

• S/N Ratio: 

• Headphone Impedance: 

• Dimensions: 


n affordable price. 


Mic 0.5mV 600 ohms 
Phono 3mV 50K ohms 
Tape/tuner 150mV 100K ohms 
250mV 

20Hz to 20KHz (Plus or minus Idb) 
lOKHz (plus or minus 12db) 
100Hz (plus or minus 12db) 
Less than 0.07% 
More than 60db 
4—16 ohms 
318 (L) x 217 (W)x 85(H) 


240V Mains Operated 

PRO-QUALITY STEREO MIXING CONSOLE 


A 2550 . $99.50 




$299.00 


ideal for 'live' recording • PA mixing • Fantastic 
Tape recordings • Even Stereo/Mono VCR 
recording. A truly professional deck that features 
separate R/L 5 band graphic equalisers • Echo and 
Peak LED level indicators • Talkover 
facility • Separate H/Phone level control • Patch 
switch bank • Individual microphone, Phono 1, 
Phono 2, Aux/Line 1, Aux/Line 2, and Master slide 
level controls. 

Blend up to two magnetic or crystal turntables, two 
tape decks or tuners and two microphones all at 




240V Mains Operated 


SPECIFICATIONS: 


Mic 1—0.5mV600 ohms 
Mic 2—0.5mV 600 ohms 
Mic 2—0.5mV 600 ohms (low imp.) 

2.5mV 10K ohms (low imp.) 
Phono 1 & 2 (Mag) 3mV 50K ohms 
Phono 1 & 2 (Cry) 150mV 100K ohms 
Tape/Tuner 1 & 2 150mV 100K ohms 
frequency bands—60Hz,250Hz,1 KHz,4KHz,12KHz—Boost 
Cut range-plus or minus 12db @ Centre frequency. 


• Frequency Response: 

• Distortion: 

• S/N Ratio: 


1.5V/0.775V (Selectable) 
20Hz to 20KHz plus or minus Idb 
Less than 0.05% 
More than 50db 


> Echo: 

> Delay Time: 

• Echo Repeat Control 
« Delay Time Control 

• Dimensions: 


480(L)x 240 (W)x 110(H) 


1^:0* AUDIO ACCESSORIES 



2 WAY CROSSOVER - , nn . 

Impedance 8 ohm 

Crossover 5000Hz, 6db/Octave __ 

Input Power 60 watts $6.95 

3 WAY CROSSOVER c 4003 

Impedance 8 ohm 

Crossover 800, 5KHz, 6db/Octave $1 Q 50 

Input Power 80 watts ■ n.w 

L PAD LEVEL CONTROL 

Fully sealed type-for use with 
speaker crossover system. 

MIDRANGE C 4010 $6.95 

HIGH C 4012 $6.95 


INNABOND WADING 

900mm wide, 25mm thick.A Must for speaker 
‘ ix enclosure lining. ^ ^ 

C 3050 

$4.50 per M 
BLACK SPEAKER CLOTH 

Quality German 'easy fit’ acoustic 
cloth. Very pliable, one way stretch. 
Allows neat and easy application to 
speaker box front. Extra wide 1.5m. 
One metre length does a pair of 
average Hi Fi boxes. 

C 9200 $10.50 per M 
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GENERAL PRODUCTS 


RADAR SENSATION 
RADAR SENSATION 


The Gauntlet Is now thrown down! 

Now X band, K band stationary, gun or even Mobile Radar are 
detected up to an amazing 13Km with the all new "Space Age" 
Mlcroeye Compuheterodyne Radar Detector. The very 1st in the 
world to utilize a custom microprocessor— hence enabling quite 
incredible sampling/checking detection of incoming signals — 
and what's more it's so light and compact it simply clips securely 
on to your sunvisor out of sight of anyone outside the vehicle. 


CDMPU-HETERODYISIE tVHCPaeve 


XKR6 H c h 


Approximately full size. 


• Fully automatic self test in-built,to allow you to ensure all lights and alarms are operational upon power up of your 

vehicle • Simply plugs Into your cigarette lighter socket or can be direct wired into your existing car wiring • Clips onto 
sunvisor, thus eliminating the shadowing effect the bonnet area causes where detectors are mounted on the dash Virtually 
eliminates the chance of theft, as unit is up out of sight • Features a quick release from the visor bracket to allow you to remove for 
safety • Using the latest digital processing technology the unit will filter out and ignore emissions from 80% of poorlv desianed 
Radar Detectors that emit microwaves. 7 M 

• Detects Mobile Radar equipment even monitors the pulse which is sent to the road from 
the Police vehicle to enable them to accuraely calibrate their own speed • Not only picks 
up signals in straight lines but from just about any angle as well as around corners and over 
hills • Features a filter switch to reduce the annoyance of interference from micro wave 
door openers, buralar alarms etc. which operate on the same frequency as Police 
Radar • Hlghway/CIty Mode switch allows monitoring of City or Highway conditions. By 
measuring and storing the field strength of each microwave sample taken from the source, 
the compuheterodyne will automatically, whilst in City Mode, disriminate between 
Microwave Alarm Systems and Radar Traps etc., Thus reducing false alarms when driving 
in Microwave congested areas i.e Towns etc.• Any Radar signal received by the unit whilst 
in the Highway Mode will instantly trigger the alarm. 

Installation 

An absolute Cinch! Clip it on the passenger side visor and plug the power lead plug into 
your cigar lighter socket and you're up and running. (I took a few more minutes to secrete 
the wiring behind mouldings etc. and connected into the ignition wiring, thus hiding all 
wiring). 

21 Day Money Back Guarantee 

Unconditionally Guaranteed to out perform any other detector you've ever tried or your 
money back—absolutely no quibbles whatsoever. 







Helical WhlD Antenna 
with Ground Plane 
Eliminator. 

1.4m length suitable for horizontal 
mounting surfaces—angle bushing 
supplied allows mounting to sloping 
surfaces. Complete with lead and 
PL259 plug. Pretuned for 27Mhz 
Marine band. 

C 5100 .$39.50 

Deluxe 9' Whip with 
Multiway Base Mount 

Superb pretuned 27Mhz Marine 
Antenna with sturdy multiway 

.I mount on horizontal, 

angled surfaces—Very 


$199 


Just Released 

Uniden 
Sea Wasp 

Marine 2 way Radio 

10 Channels 27 Meg. Marine 
Band Transmit and Receive. 
Plus Seaphone FM 
Channels 16 (emergency) and 67 
(continuous weather and sea con¬ 
ditions reports) Receive facility. 


C 5012 Only 

Designed for Australia our fantastic new Uniden Sea Wasp Transceiver includes allocated 
27Meg. Marine channels for normal boat to boat and boat to shore communication and 
i«! e o??K C i y c jS; 7 he B j 9 Bonu> is ,he inclusion of the Seaphone FM channels 16 (emergency 
156.8Mhz) and 67 (weather/sea reports 156.375Mhz) receive channels. Now you can listen out for 
?7 h F r i5 ra,, ™Jl l ? tr I ess or 9et up t0 the minu,e sea and weather reports whilst fishing or relaxing in 
that bay 30KM from home. Another Fantastic Feature of this Radio is the simple "One 
Touch emergency switch, i.e. a person totally unfamiliar with 2 way radio operation can in an 
. - , ]re capsize etc.simply select the "88" (or 27.88Mhz) override button and 

:a " FACILITIES 

i in-built Signal Meter indicates level of both incoming and outgoing transmiss 
Switch with external horn speaker (C 2010) fitted, you now a have a handv 
and Dc V /£ 2 i (Qn 6 . 7 ) Selector switch independent o / 

Selector • Noise Limiter • RF Gain Control • Mlc Gain Control • Dinit.i rh. 

Accessories 


SPECIFICATION: 


• CB/PA 

Boat PA 
Channel 


C 5110 . 


Channels RX/TX 10,27.680-27.980Mhz Transmitter RF Power 

Channels RX (WX) 2.CH16 156.8Mhz,CH67 Receiver Sensitivity 
156.375Mhz Squelch Range 
A.n rn Speaker In-built plus external speaker Jack Audio O/P 
$69.50 Size/Weight 160W x 55H x 217D.1.2KG PA Facility 


Digital C 

DC power cable with fuse, 
microphone and mic.clip. 

4 Watt 
5uV/12db SNR. 
1-IOOOuV 


5W 

Included 5W O/P 
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3 EASY WAYS TO ORDER 


VIA MAIL 

Post to - 
ALTRONICS, 
P.0. BOX 8280, 
PERTH STIRLING 
STREET, W.A. 6000 


94186 ALTRON 


TOLL FREE 
PHONE ORDER 

Bankcard Holders 
Only 

For tne measly cost 
of a local call, phone 
your order to us. 

008 999 007 

(strictly orders only) 

If this number is 
engaged or you wish 
to enquire in regards 
technical matters etc 
phone (09) 328 1599 

SHOP ADDRESS: 

ALTRONICS, 105 STIRLING STREET, PERTH, 6000 
TELEPHONE: (09) 328 1599 

Shop Hours: 

9.00 a.m. — 5.15 p.m. Monday-Friday 
9.00 a.m. — 9.00 p.m. Thursdays 
8.30 a.m. —12.00 noon Saturday 

PERSONAL SHOPPERS 

we pride ourselves with the standard of service we 
offer you, the Eletronic Enthusiast, and the general 
electronics buying public. Remember, we are centrally 
located in Stirling Street, Perth and have a large 
customer car park for your convenience. ALTRONICS 
staff are all technically competent and will be only too 
pleased to assist with any queries or data information. 


ALTRONICS DELIVERY SERVICE CHARGES 

Please nominate desired service and allow additional to your order 

MAIL OVERNIGHT JETSERVICE ROAD EXPRESS — HEAVY SERVICE 

$3.00 „ „if „ ( c M „? x J„ k £!_ $10.00 Flat Charge 


(3 kg covers 95% of orders) 

All orders 10 kg or more must travel Road Express. 
Delivery next day capital cities and suburbs. Allow Allow approximately 7 days for receipt of your 
additional 24-48 hours for country areas. order 


DELIVERY TO POST 
OFFICE BOXES 

We can delivery to P.O. Boxes only 
where your full address is also supplied 
for our records. Jetservice or Road Ex¬ 
press deliveries cannot be made to 


MINIMUM ORDER 

ALTRONICS minimum is S10.00 inclusive 
of delivery charge. 


STRIKE BOUND? 

Mail strikes don't worry us. Simply 
phone us up to 8 pm est (don't forget 
cheap phone rates after 6 pm). Quote 
your Bankcard details and we deliver 
next day via Jetservice (S4.50). 


OVERSEAS ORDERS 

The delivery rates quoted here apply 
to Australia only. Overseas orders are 
welcome - please send M.o. in AS 
allowing sufficient air or sea postage 


MONTHLY ACCOUNTS 

14 day mini convenience credit ac¬ 
counts are available to schools, univer¬ 
sities, government departments and 
semi-government institutions and 
public companies — sorry, we do not 
run accounts for private companies or 
individuals. 


RESELLERS 
MANUFACTURERS 
BULK USERS 

Excellent discounts apply to resellers 
and bulk users. Please contact Steve 
wroblewski at our Parent Company 

ALTRONIC DISTRIBUTORS. Phone (09) 
381 7233, telex 94186. 


DAMAGED GOODS 

At ALTRONICS we take great care in the 
protective packing of each consign¬ 
ment — in the unlikely event of your 
goods arriving damaged you must file 
a claim with tne carrier concerned — 
do not open parcel if you suspect 
goods are damaged. 


14 DAY 
SATISFACTION 
GUARANTEE 

If you are dissatisfied with our goods 
and services for any reason please 
return to our premises within 14 days 
of our despatch date and we will re¬ 
fund your purchase in full, less 
transport costs. All returned goods 
must be in as sold condition and in¬ 
clude all packaging instructions, in- 

SALES TAX 

All prices in this catalogue include sales 
Tax. Tax free sales can be made: 

(a) Where official order with sales Tax 
exemption is supplied. 

(bi Where each item total amount is 
not less than S10.00. 

Our staff will simply deduct Sales Tax 
where possible. 

COMPLAINTS 

At ALTRONICS we take great pride in 
tne goods and service we offer, if you 
nave any constructive comments or 
complaints please phone JACk 
O'DONNELL (091 381 7233 or write Cl- 
ALTRONIC DISTRIBUTORS P/L. P.O. BOX 
370, SuPiaco, Western Australia 6008. 


STOCK 

Should any ordered item be 
unavailable you will be immediately 
notified via aircard the latest 
estimated in stock date. You can, of 
course, request immediate and full re¬ 
fund of any such shortage. 

WARRANTIES 

3 montns from date of supply. Faulty 
goods must be returned to our store 
with evidence of purchase and $2.50 
money order, cheque or stamps to 
cover return postage. 

BACK ORDERS 

we automatically back order Items ex¬ 
cept where delivery period exceeds 1 
month, a credit note is immediately 
issued which can be retained and used 
with a future order or redeemed for 

BANKCARD 
N.Z. BANKCARD 
AND VISA 

All accepted. Don't forget to quote us 
your full address and phone number. 

















wireless mics suffer from overmodulation 
distortion with too higher input sound 
level making “-- 



for high grade vo 
— - ALC (Autr 
or) fixe 


totally unsuitable 
■' entertainment 

— __Stic Let 

Compressor) fixes all this 
but until now an ALC 
Microphone cost 


ALTRONICS C 0400 IS THE ANSWER 


ELECTRET A01 1015 
UNI DIRECTIONAL CARDOID 

Recommended for vocalist, public address and 
general purpose entertainment use. Frequency 
response 20HZ-18KHZ. Dual Z 600 OHM 
and 50K. 6m lead with phone plug. 

A. Battery supplied. 
Mic. holder and windscreen 
Inc. 22mm diam. 



C 0360 Y j- $39.50 C 0365 O $39.50 

ULTRA FIDELITY REDF0RD DYNAMIC MICROPHONES 

Altronics proudly announce the release of the fantastic REDFORD Range of professional 
Microphones—manufactured exclusively for Altronics by Foster Japan and available in Australia only 
from Altronics and Dealers. Entertainers Please Note:— TheC 0385 Ultra Cardoid compares more than 
favourably with Shure and Beyer Models selling for around twice the price. Remember Altronics famous 
satisfaction guarantee— if after purchasing any of these Redford Microphones you are not absolutely 
delighted—simply return to us within 14 days for a full refund. 

ULTRA CARDOID professional paging mic 

Has tapered low frequency response for 
articulate speech reproduction. Low Impedance 
balanced line. PTT switch with lock facility. 
Additional switch contacts for remote 
switching, muting etc. 


Entertainers 
Cardiod Microphone 

A fantastic Entertainers Micropnone for such a 
low price—not quite in the league of the C 0385, 
but perfectly suited to general purpose, 
entertainment, Live PA, etc. Incredibly good 
feedback rejection. Very Rugged. 

Polar Pattern.: Cardioid 

Impedance .: 600 Ohm 

Frequency Response: 100 13,000Hz 
Sensitivity.: —75 + 3dB 


N*°V 


Simply superb entertainers microphone. Silky 
smooth response (useable to 18KHz). Extremely 
low feedback incidence. Inbuilt wind filter 
eliminated "Pops". Balanced linecircuitenables 
long mic cable runs. 

Polar Pattern .: Cardioid 

Impedance .: 250 Ohm 

(JP Frequency Response 70 15,000Hz Polar Pattern .: Cardoid 

xA x,e° luseableto 18KHZ) Impedance .: 600 Ohm 

Diaphragm Material : Polyester Film gr ^ Sensitivity.: —77 + 3dB Frequency Response : 200 8,000Hz 





































































































































































UIPMENT 


30 WATT LINE OUTPUT 
PUBLIC ADDRESS AMPLIFIER 

with balanced 
MIc Input and Muting 

A 2000 

$199.50 

2 year 
Warranty 



Altronic A 2000 utilizes balanced input, drive output and feedback circuitry to achieve 
performance and stability unheard of with low cost amplifiers. The A 2000 will operate happily 
into all sorts of capacitive and inductive loads, Long lines, speaker transformers etc. 
Eminently suited for use by Schools, sporting clubs, function centres as well as with 
professional installations (paging systems—background music). 

SPECIFICATION: 

• Balanced Low Impedance MIc Input 200—600 ohm. Input socket 5 Pin Din (Line 1 and 3.2 
earth) • Unbalanced Low Impedance MIc Input 200—600 ohm (Line 1,3 and 2 earth) 

Muting on Pins 4,5. Mutes auxiliary channel (or music programme) 

operated. • Auxiliary input 100K ohm RCA • Treble and Bass Controls Individual_ 

and cut controls provided for auxiliary channel only • Low Z Speaker Output 4—16 
ohm • Line Output 100V line (balanced) • Power Output Full 30 watts RMS into either 4 
ohm or 100V line • Distortion typically less than 1% • Frequency Response 60Hz to 12Khz 
CONSTANT VOLTAGE DESIGN Both 30 watt (A 2000) and 100 watt (A 2010) Models 
Output power level will not audibly alter with wide variations in speaker (or output load), i.e. 
with several speaker circuits the operator may page to one or all together without the level 
audibly varying at any one circuit. 

100 WATT PROFESSIONAL LINE 
OUTPUT PUBLIC ADDRESS AMPLIFIER 

BALANCED/UNBALANCED MIC INPUTS AND MUTING 2 Year 



As with the A 2000 this superb PA amplifier was developed in Australia by outstanding 
designer Guiseppe lacusso. 

Modern 3% inch (88mm) Rack format—cosmetically appealing as a free standing bench 
mounting unit as well as accommodated within STD equipment racking. 

TOROID TRANSFORMERS 

The use of high specification TOROID Power and Output transformers has enabled this 
amplifier to be accommodated in a very compact 3% inch (88mm) rack case. Other 
advantages of Toroids are low mass, low flux (hum) field and most importantly very low 
hysteresis loss ensuring high frequency response In excess of 20Khz at full power. 
SPECIFICATION: 


DUAL CONE WIDE RANGE 

« 200mm (8") 10 watts max.power 
input. Public Address. 
Background Music. Ideal Hi Fi 
extension speaker. Includes 
transformer holes at 51mm. 
Over 60,000 Sold in Australia! 
Mounting holes 140mm x 140mm 

10 up 

C 2000 $9.50 $8.70 
WITH TRANSFORMER 

Fitted with M 1105 Transformer. Allows Power 
settings 70V Line 2, 1, .5, .25 watt 100V Line 4. 

2, 1, .5 watt 

C 2005 $16.50 10 up $14.50 
CEILING SPEAKER GRILL 

Suits 200mm (8") speaker Ideal for PA/ 
Background music systems, extension speakers 
- “tc. colour:White 


SPEAKER TRANSFORMERS 


SET 


Warranty 


_w Impedance MIc Inputs (2of) 200—600 ohm. Dual Input sockets3 Pin Female 

Cannon and 5 Pin Din for each Mic input channel. Din— Line 1 and 3, 2 earth Cannon Line 2 
and 3, 1 earth • Unbalanced Low Impedance Mic Inputs (2 of) 200—600 ohm. Dual Input 
sockets each channel • Din Line 1,3 and 2 earth (Link Plug Externally) • Cannon Line 2,1 
and 3 earth (Link Plug Externally) • Mic Muting Mic channel 1 Din Pins 4, 5 • Auxiliary 
Inputs 2 channels 100K ohm ,25V I/P for full output Drive • Treble and Bass Cut and Boost 
Controls (-15 and +6db) respectively—operative with auxiliary channels • Low Z Speaker 
Output 4 ohm (20V) can be re-configured for 1 ohm/IOV Line • Line Output 100V constant 
voltage line—fully balanced • Regulation better than Idb from no load to full load • Power 
Output Min 100 watts RMS into either 4 ohm or 100V line (100 ohm) • Distortion Typically 
less than .6% at full output • Frequency Response 35Hz to 22Khz at rated power 
output • Hum and Noise Mix Channels—max gain—less than—60db Aux.Channels—max 
gain—less than—75db 

ft PROFESSIONAL GOOSENECK GOOSENECK 
PAGING MIC 300MM . BENCH 

\ See Microphones Page HtttnmraaiUtUlUUUUUlUUUUUlUUUQ r O^OurtiitiT 
for fu" data. C 0410 $1 95 MOUNT 

C 0372 $7.50 


4 WATT 

' ->KOhn _ 

, 8, 16 Ohms 
Frequency Response: 30Hz 
-12KHz. Mounting hole centres 
51mm. Ideal for high quality 
constant voltage PA systems. 

M 1105 $4.95 10 Up $4.50 

20 WATT 

Primary Power Taps (100V Line) 

1.25/2.5/5/10/15/20W (Halve 
these for 70V line) Secondary 
Taps 4/8/16 Ohms. 

M 1120 $10.80 10 Up $9.92 
W/PROOF PA SPEAKERS 


PVC 5 WATT 8 OHM 

C 2010.... $9.50 
10 Up .$8.90 

PVC 10 WATT 8 OHM 

C 2015 .. $11.50 
10 Up .$9.50 

ALUMINIUM 
15 WATT 8 OHM 

C 2025 $24.50 
10 Up $22.00 


ALUMINIUM 15 AND 30 
WATT FITTED WITH LINE 
TRANSFORMER 


30W Taps 330/30W, 
660/15W, IK/10W, 2K/5W 
4K/2.5W. 


L> 


















AUDIO-COMPUTER MODEM 




MINI HEADPHONES C 9001 $9.95 

Fitted with 6.5mm Stereo plug light weight and comfortable. Amazing 
performance for low cost phones. 

HIGH PERFORMANCE MINI HEADPHONES 

Superb light weight High Fidelity Stereo phones. Super comfortable to use. 
Somarium Cobalt Magnets. Frequency response to 20KHz. Weight 42g. 

C 9033 $24.95 

HEADPHONES FOR THE TRUE AUDIOPHILE 

Our Vivanco Somariumm Cobalt headphones are a sheer joy. Now you can play 
Beethoven at full bore without disturbing the rest of the family and, more 
importantly, enjoy virtually the ultimate in comfort and incredible reporduction— 

speakers never did sound so good. q 9040 $42 50 


TWO STATION FOUR STATION 

INTERCOM INTERCOM 

Battery operated (9V S 5009) Call Masterplus3slaves.Calltonefacility 
tone from either station in 'Off' or from Slave to Master. Clear crisp 
standby mode. Clear crisp Audio. Audio. Battery operated (9V S 5009) 

IHaal fr\r Unma nr Dffir'o 


A 0475 

$39.50 

SET 


FM WIRELESS A 0450 ^ 
INTERCOM $59.50 pair 

2 Channel Type. No batteries or 
wiring needed. Simply plugs into 
240V mains socket and presto your in 
business. A and B channel allows 

button for 



The Avtek MultiModem 

a breakthrough in low cost modem design 

Using state-of-the-art VLSI Integrated circuitry, the 
Avtek MultiModem provides the highest standards 
of reliability for data communications on public 
phone lines. Digital signal processing Is used to 
achieve functions normally requiring analogue 
filters. 

MULTIMODEM NEVER REQUIRES ADJUSTMENT 

Complex modulation, demodulation and filtering functions are carried 
out by integrated circuit A/D and D/A convertors. A digital signal 
processor uses 24K of ROM and 1.3K of RAM to perform the filtering 
functions. Critical analogue adjustments give way to crystal locked 
precision. 

MULTIMODEM WORKS RELIABLY ON LINES WHERE OTHER MODEMS 
CAN T FUNCTION 

Its digital filters are much sharper than on conventional modems. Line 
interference is screened out. You get error free data transfer, even on very 

VERSATILITY 

The digital VLSI circuitry is able to provide all currently available 
communications standards at the flick of a switch. This provides the 
ability to communicate with other computers anywhere in the world. These 
include both the Australian/European (CCITT) and the American (Bell) 
standards 


INDICATORS 

DCD: Data Carrier Detect. Lights to show the modem is receiving data 
from a remote party. 

RXD: Flashes when data is being received. 

CTS: Clear to send. Informs your computer that the modem is activated 
and is ready to send data. 

TXD: Transmit data indicator. Flashes when your computer is sending 

RING: In Auto Connect mode, this indicator lights when your phone is 
ringing. Auto connect is used in conjunction with software which allows 
for autoanswering without the need to use the telephone receiver. 

TEST FUNCTIONS 

DIG: This function enables the user to test the modem's operation over a 
line, testing both modem and line. 

ANL: Provides testing of computer, software, cabling and modem. 

OPERATING MODES 

Switch between Manual or Automatic operation, depending on the 
communications software you are using with your computer. Two receive 
and three transmit indicators show the status of the modem during all 
stages of operation. The Ring indicator show reception when the modem is 
in automatic mode. The test switch and its indicator allows you to check 
that modem, computer and line are functioning correctly. 


SPECIFICATIONS 

Data Standards 
Data Rates 
Backward Channel 
Computer Interface 
Power Requirements 


CCITT V.21 & V.23 BELL 103 & 202 
300, 600 & 1200 BPS 
75 BPS in conjunction with 1200 BPS 
CCITT V.24 (RS232C) 
240 VAC Power Consumption—3 Watts 


Two communications standards are generally used, known as CCITT and 
BELL The CCITT standard is generally used in Australia and Europe, 
while the BELL standard is generally used in North America. Each 
standard has a number of operating modes. Under CCITT on the Mode 
switch, you'll see six selectable modes. There are four selectable BELL 
standard modes The numbers '300', '1200', etc. refer to the speed at which 
data is transmitted. When communicating with another computer, there 
are two ways in which the data can be passed between the systems—full 
Duplex and Half Duplex. When operating full duplex, data is passed 
simultaneously down the line. With half duplex operation, data is passed 
only one way at a time. A limited form of full duplex operation is sometimes 
used,employing a slow-speed 'back channel'(operating at 50 or 75 baud). 
Limited full duplex Is possible with the otner modes, providing your 
computer can support split baud rates on the 'back channel'. 

AUTO ANSWER OPTION 

Autoanswer is the ability of your computer/modem to receive when the 
phone rings. Some computer/software combinations do this. MultiModem 
offers the alternative for computers without this facility—hardware 
autoanswer. Leave your computer waiting for information. 


Many computers cannot support higher speed modes (600, 1200 baud) 
requiring 'split baud rate' with a 'back channel' of 75 baud. An optional 
baud rate convertor allows computers such as TRS80, Commodore and 
early MicroBees to support 1200/75 or 75/1200 split baud rates. 


EASE UF UKEKAI IUN .. . 

Three switches and 9 LED indicators provide access to all 
communications and testing functions. 
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ULTRA SMOOTH QUIET OPERATION 
D 1170 WITH Parallel Interface $339 
D 1172 WITH Serial Interface $359 
ALTRONICS PRINTER PAPER 

We searched the world for this superb low cost printer 
paper. The smooth texture finish is nearly Bond' quality. 
Faintly ruled one side and pure white the other i.e. ideal for 
all types of printer application. 

D 1160 240MM WIDTH D 1165 380MM WIDTH 

Box of 2000 sheets suits Box of 2000 sheets.Suits 
popular personal printers. commercial printers. 

$39.50 Box $47.50 Box 


NEW MODEL DATA CASSETTE 

UNCONDITIONALLY GUARANTEED TO 
SAVE/LOAD THE RAWEST OF DATA 


D 1122 

A recorder designed solely for the purposes of 
data storage now at an unbelievable price. 

• Slide volume control a must for quick 
checking of levels • tape counter a must for 
easy location of programmes • Inbuilt piezo 
transducer enables you to listen audibly to 
tape • 6V DC operation-use with M9000 plug 
pack ensures low hum level • Robust 
construction of both internal mechanism's and 
external case. 


25 WAY D TO D SHIELDED LEADS 


P 0860 $16.50 




NEW Micron Series 3 


High Definition 
Computer Monitor 

There are a number of low coat 'Hobbyist' monitors 
around these days at prices unheard of a year or so ago. 
However, they all suffer from poor to medium definition or 
resolution—hence eye strain becomes a real headache. 
The situation has all changed with the 1985 release of the 
superb Micron Series 3. Non glare, naturally, and screen 
character resolution well worthy of mating up with top end 
personal or professional computers. 


UNIVERSAL 

MONITOR STAND 

WITH PAN & TILT ADJUSTMENT 


etc. Input Impedance-Switch 75/1 OK 
.. "z-22MHz Resolution- 




FREE FREIGHT 

Exclusive to Altronics—yes 


AMBER AND GREEN SCREEN MODELS 

D 1115 Green Non Glare $179 
D 1116 Amber Non Glare $189 


will deliver your Monitor free right to your door. 

QUALITY 100 CPS PRINTERS PARALLEL 
CENTRONICS AND SERIAL RS232 MODELS 


D 1100 

$29.95 


FROM 

$1.25 


,Ve searched for nearly a year to find quality tape 
web for our Micron Data Cassettes. The criteria to 
data tape is of course, very exacting with many 
computers available today. Our D 1141 data tape is 
in our humble opinion one of the finest available 
today — anywhere! O E M. customers, Mytek 
Computing, is reporting 96% success rate with High 
Speed Data Dubbing. This is of course quite 
phenomenal when one considers the duboinc 
speed is 30 times normal!!! 
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GENERAL PRODUCTS 







rammable 
ini Mobile 
Robot 

ONLY 

$ 49.95 

4 BIT 

DEDICATED 
MICRO 
PROCESSOR 
CONTROLLER 

A simply brilliant Xmas gift for young Johnle 

Low-cost furi learning with this sophisticated robot! 

Have hours of educational fun programming this 
fun device to do what you command through the 
25-key keyboard on its head!! 

* 4 bit microprocessor controlled * 3 speed gears 
selected by programming thru’micro * Can travel in 4 
directions plus angles and curves * Has lights and 
audio* Complex routines can be easily programmed 
(up to 48 commands long). 

Famous 
Voyager 

Computer 

Cat.No D 1000 

AS REVIEWED 
EA OCT '82 P26-28 
ETI NOV '82 P26 

COMPLETELY 
BUILT AND TESTED 

DE IN ENGLANDI — OUAUTYt 

Contains equivalent of thousands of transistors — uses massive custom 
LSI Chip to achieve low price. 

Never before rr5s such a comprehensive car performance computer been 
offered at such a low price! Once again miracle microprocessor technology 
has enabled us to pass enormous savings on to you 1 
But don t let the low cost fool you. The voyager car computer Is the most 
comprehensive product that we have seen. No other car computer 
matches this one at even twice the prlcel you could buy a $20,000 Holden 
and not get a bptter car computer! x 

Just check the features. We are sure that you will calculate that the voyager 
represents outstanding value! 

features: * Instant fuel consumption In lltres/lOOkm and mpgi (most 
others have only one of the abovel Just switch from one to the other as 
you drive along. • Instant speed, time and other fuel data. * visual and 
audible excess speed alarm. 

installation: The Voyager comes complete with an unbelievable array of 
"^figurations, on dash, under dash or stalk mount. All installation 
supplied (even a roll of insulation tape!) as well, of course, as the 
el sensors. A lavishly illustrated installation manual is provided as 
—— ;e operators manual. 


Get Movie Theatre 

Stereo Sound from your Video Recorder 

= Our Price £00 


your VHSorBeta 
Video to your 
home Stereo 
System via.this 
superb Stereo 
Synthesiser 

„ Altronics Video 

- Sound Processor Cat No A 9916 

Lets face it,the mono sound you get from your typical VCR is dull, 
colourless and boring. This is a crying shame, as these days, movie 
makers invariably add outstanding stereo sound and sound effects 
to the movies they produce. Next time you visit a modern movie 
theatre you will see (hear!) what we mean. Now a quite phenomenal 
enhancement to your VCR audio quality and impact realism can be 
achieved by feeding the Video sound O/P through your home HiFi 
system/ via. EA's simply brilliant VCR Sound Processor. Not only 
does it give simulated stereo but the inbuilt 5 stage graphic equaliser 
provides tonal depth for added realism and listening enjoyment. 


Why Risk Unnecessary Heart Attack? 

A simple (take the reading yourself) periodic check of yourblood pressure 
and pulse provides an "inward look" into a vital aspect of your bodily 
health. 

Heart disease strikes down many people in their 
The tradgedy remains that had such victims 
medical, physical and dietary actic 
illness and in many cases restore 


ONLY 
$125 - 


Blood Pressure & 
Heart Rate 
Monitor 


_for those_ _ 

concerned with their health, or 
on Fitness Therapy. Use this easy 
to operate Monitor to measure 
your pulse (or heart rate) and 
Blood Pressure. 

DON'T PAY 

X 3055 $89 


display vyarning of inc 


sypmtomless and 

—-i. Features include 

;. Handbook supplied will enable any 

-it with this monitor in minutes. Easy to 

d Diastolic Blood Pressure and Pulse Rate. 


Bicycle INCREDIBLE 12 FUNCTION 

Computer cat 02050 


SOLAR POWERED 
CALCULATORS 




^$59.95»- 


suparbly accurate computer p 
readout the enthusiast cyclist Is 




mm 


mm 


Credit 
Card Size 


$9.50 


Desk Top 
Calculator 

Just released for 1985. New 
technology now allows powering of 
large desk top type display as used 
with our new X 1050. No more 
batteries to go flat. No more Batteries 
to leak! No more Batteries!!! 

I Perfect for Home or Office 
Fantastic Value 


X1060 Only $19.95 



_ 
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does ME stack up? 

Forget all about paying a premium for BASF 
TDK—Altronics possitively guarantee our 
ME Metallic is equal to the very best—and 
goes for mechanical construction as wei 
picture quality! 




id refixing leader ends etc. _ 

Fantastic Value $ f «95 

ALCOHOL BREATH 
INDICATOR 

Save your license! Save your life! 
Save the lives of othersl Save 
your Job! 



increasing popularity of Nicad 


With .... -„ 

rechargeable batteries.. HP 

multipurpose charger is just what the doctor 
ordered.^ Charges every conceivable battery 


The Blotron Breath Indicator isdesigr 


from AAA through 

A 3013 . 


At Last! 
Head Cleaners 
That Really Do 
A 100% Job 


BATTERY 
CHARGER 
12 V 1 AMP 



behind the wheel of a vehicle. 

It is pocketsize lightweight, portable and 
laboratory calibrated. 

An exclusive bi-valve breath—sampling 
nr- chamber measures the alcohol in your blood. 
$24.95 The Meter indicates your alcohol content level. 

The meter pointer and Leds indicate three 
stages of alcohol consumption—safe- 
questionable—legally drunk. 

Two Models 

A 0905 Calibrated to .05 BAC 
A 0908 Calibrated to .08 BAC 
BOTH $79.50 ea 

Requires 4 "AAA" Batteries Cat.S 5004 



Audio Cassette 
A 9200 was $5.95 now $3.95 
Beta Video 

A 9300 was $17.50 now $9 
VHS Video 

A 9310 was $17.50 now $9 


DISCOLIGHT 


Light Dimmer 
Modulator in c 
microphone pulses the 
output supply in "Beat" and 
"Intensity" in proportion to 
ambient music or sounds 
Great for Parties. 

Output Capacity 500 

























24 hours a day, 7 days a week, Callmaster is on the job. 
Your callers will appreciate the chance to communicate 
their information to you, without enduring the 
frustration of repeatedly dialling an unanswered 
number. 


DUAL CASSETTES 

This important feature is provided by both A 0516 non remote and A 0515 
remote. One cassette delivers your outgoing announcement and theother 
records incoming messages. Outgoing messages need be recorded once 
only and incoming messages are stored on the other standard sized 
cassette and can even be played back on your tape deck or car stereo. 
MONITORING FUNCTION 


Standard Model A 0510 
Only $229 


Remote control model A 0515 
Only $299 


-js you . . „ 

messages from any telephone. You also have the option to remotely 
rewind the incoming message cassette giving full capacity again or 
continue to accumulate all incoming messages. 

FAST FORWARD 

(A 0515 only)— Whilst playing back your incoming messages, the 
convenient non-locking fast forward key may be depressed, advancing the 
incoming message cassette for the required duration. 

PRECISION AND QUALITY 

Callmaster is designed especially for Australian telephone conditions and 
precision manufactured in Japan, assuring unequalled performance and 


LARGE INCOMING MESSAGE CAPACITY 

Up to 150 messages can be recorded, using a C60 leaderless cassette and 
based on an average message time of 12 seconds per call. 

EASY CHANGE OF OUTGOING MESSAGES 

Your Callmaster endless loop cassette gives a 20 sec. announcement, 
optional cassettes are available in lengths of 12,15,30,45 or 60 seconds. (If 
your machine can be modified to use 120 seconds outgoing 


message cassettes.) 

CALLING PARTY CONTROL 

Callmaster stops recording the instant your caller hangs up, eliminating 
annoying blank spots between incoming messages. 


reliability. 

TELECOM 

Callmaster A 0510 and A 0515 are both permitted for di 
the telephone network. You just plug it in! 


:t connection to 


ALL THESE FEATURES PLUS A FULL 12 MONTHS WARRANTY 


AGAINST FAULTY WORKMANSHIP OR MATERIALS 


CORDLESS 

TELEPHONE 


■ attractively styled. Absolutely perfect for use 
around the garden or backyard pool etc. The 

remote handset tone ringer can be activated 
remotely from the base unit, providing paging 


ti under ideal 


COMMUNICATION RANGE: Approx. 1 
conditions. 

POWER SUPPLY VOLTAGE: Base unit AC 240V 50 Hz 
Input 12V DC 300mA 
Remote Telephone DC 4.8V 

BASE RECEIVER: 


Home Telephone Extension Cords 
and Adaptors 


i have your Telephone 


Now you 

backyard or just on the’ other side of the lounge 
room with these nifty telephone leads Double 
Adaptor allow two phones into the one line. 
Ideal for cordless phones etc 


P 0990 5 Metre extn lead $14.95 
P 0992 10 Metre extn lead $ 1 7.50 
P 0995 Phone Dble Adpt. $12.50 


• mu I 
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GENERAL PROPUCTS-PCB ART 


IONAIRE 300 NEGATIVE 
ION GENERATOR,. 



Uses Patented Complex Sonic Pattern developed by Professor 
J.L.Stewart—the man who Invented the Bionic Ear. 

ULTRASONIC PEST REPELLER 

Get rid of Mice, Birds, Spiders, Bats, Rats, Cockroaches, 
Fleas, Moths, Blowflies or other flies. 

r—creating a sonic environment totally hostile to the 


Science has shown that fresh country air 
contains billions of both positively and 
negatively charged molecules called air ions'. 
The negatively charged molecules or negative 
Ions', in nature constantly clean the air of 
pollutants, as well as destroying airborne 
bacteria and enhancing plant and animal 
growth. On an average, country air contains 
1200 to 4000 ions per cubic centimetre, with a 
correct ratio of 5 positive to 4 negative ions. A 
typical office will have an atmospheric ion count 
of about 80 positive ions to 20 negative ions! 
Negative ions have been drastically reduced 
therefore causing an imbalance, which medical 
research has shown to casue fatigue, irritability, 
poor concentration, headaches, nausea and 
certain respiratory problems. The Ionaire300 is 
a compact, dual purpose air Ionizer. Simply 
plugs into any 240V wall socket and within 
minutes the air in the room becomes fresh and 
invigorating again. Also by using the car adaptor 
the lonaire 300 easily mounts on the dashboard 
of your car, providing you with the same fresh air 
whilst dr '-* 



? V»rmlneK- | fy| 


A 0940 . $89.00 

ART TAPE CUTTING KNIFE 


SPARE T 2390 $4 - 95 

PACK OF 6 BLADES T 2392 $1.25 


How Does It Work? 

The normal household, or office environment is normally devoid of ultrasonic sounds (ultrasonic 
sound being way above human hearing range!) Evolution has not had a reason to equip insects, 
rodents etc. with a protective sensory mechanism to guard against ultrasonic noises or sound. 
When subjected to a particular ultrasonic pattern, the creature begins to behave in a predictable 
manner. The pest becomes disoriented, lithargic and bewildered. The reaction is to escape from 
the sound effected area. The sonic pattern is the secret and this is a combination of scores of 
frequencies mixed together. The pattern was developed by Professor J.L.Stewart (who 
developed the Bionic Ear ) It Works! 

Initially we ourselves were sceptical we asked "if its so good why haven't we heard of them 
before?" or surely as ultrasonics are not new if the thing is any good they would have been on the 
market years ago. Well these have been ultrasonic repellers around—but none of them used the 
Stewart complex sonic pattern, consequently past results were uninspiring. 

Testimonials — In our files we have copies of numerous letters testifying to the incredible 
effectiveness of the Verminex Repeller. The letters are from Australian Universities, Animal 
Husbandry establishments, Piggeries, Restaurants etc. Many of them had severe pest problems. 
Your pest problems may not be as bad—however, we believe the New Verminex Pest Repeller will 
be of enormous benefit to the average householder. We are so confident of this product we make 
the following Guarantee—Buy the Verminex, use as instructed, and If not completely satisfied 
you may return to us in as sold clean condition within 14 days (21 days for Mail Order customers) 
for a complete refund. 

The Repeller serves an area of 2000 square feet (uninterupted) and is not cheap. However, if the 
idea of dangerous chemicals, insecticides, sprays and baits worries you, the Verminex Is a great 
solution. Supplied with plug pack for 240V operation. Can be battery operated. 

A 0080 Value $89.00 


PRESSURE SENSITIVE-ETCH RESISTANT PC 
ART AIDS BY IZUMIYA STATE OF THE ART 


Altronlcs proudly announce the Inclusion to our range of the FANTASTIC IZUMIYA PCB ARTWORK 
AIDS. 

The incredible feature of IZUMIYA tapes, symbols etc. is, unlike most others, they are etch resistant—that is you can lay artwork 

direct on to the copper face of the PCB and etch directly with ferric chloride! -- 

Naturally you can use them to prepare finished artwork to paper, film, metal in the normal manner. 


SINGLE SHEET PACKS 



ALL $1.95ea or 10 Up 
SAVE OR MIX $1.60 


0.5mm 

TRACKS 


H 8621 

0.8mm 

' 


H 8624 

1mm 



H 8625 

2mm 



H 8630 

T-CONNECTORS 

1mm Gauge 

T 

H 8635 

EDGE CONNECTQF 

H 8646 


ROLL PACKS 

Ideal for Trade Users 


3.17mm Pitch 

NUMERIC 


DOUGHNUTS 
2mm H 8802 
3mm H 8803 
4mm H 8804 



2mm 

o 

H 8601 

3mm 

O 

H 8604 

4mm 

o 

H 8605 

OVAL PADS _ 

3 x 2mm 


H 8610 

4.5 x 3mm 

• 

H 8611 

DIL 1C PADS 

Single 

H 8641 

Triple 

°°* 

H 8642 


2.7mm/H 

ALPHA 


H 8673 
H 8659 


TEAR DROPS 

3mm H 8830 
4mm H 8840 


O $4-95 $4.50 
4.95 4.50 


CREPE 

DESIGN 

TAPES 


H 8702 0.5mm x 16M 
H 8703 1.0mm x 16M 
H 8704 1.5mm x16M 
H 8705 2.0mm x16M 
H 8710 Pack of any 4 


$2.95 

$2.95 

$2.95 

$2.95 

$10.00 


T-CONNECTORS 

1.6mm H8816 I $5.75 $5.50 

2.5mm H 8825 -L 5.75 5.50 


1C PADS 

4 x 2.8mm H 8841 $3.50 $3.25 
4 x 2.5mm H 8842 3.50 3.25 




1! 
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PCB's - ACCESSORIES—BREADBOARDS 


PCB'S FOR KIT PROJECTS 

PCB'S EA PROJECTS 




2.50 


14.50 


7.35 


10.70 


F 7005 PCB EA 80AD12 Auto Dimmer 
F 7010 PCB EA 80SA10 Mosfet Amp 
F 7012 PCB EA 80CH7 3 Chan/Chaser 
F 7015 PCB EA 80LL7 Leds & Ladders 
F 7025 PCB EA 80ST10B Stylus Timer 
F 7030 PCB EA 80TC12 Train Control 
F 7105 PCB EA 81A010 Audio Tester 
F 7110 PCB EA 81MA4 Portable Alarm 
F 7115 PCB EA 81MC7 M/Coil Pre-amp 
F 7120 PCB EA 81MC8 Music Colour IV 
F 7125 PCB EA 81ML1 Metronome 
F 7130 PCB EA 810R7 Organ 
F 7135 PCB EA 81P6 Lotto Selector 
F 7140 PCB EA 81SG9 Sand-Glass 
F 7145 PCB EA 81 SS11 Slide Changer 
F 7150 PCB EA 81SW1 Cro-Switch 
F 7155 PCB EA 81SW7 Steam Whistle 
F 7160 PCB EA 81WS10 Wind Speed 
F 7205 PCB EA 82A03A Function Gen. 

F 7207 PCB EA 82A03C Frequency Mod. 

F 7210 PCB EA 82DF6 DEC PI for DFM 
F 7215 PCB EA 82ED12 Boggle Goggle 
F 7220 PCB EA 82EG1A Cudlipp 
F 7221 PCB EA 82EG1B Cudlipp #2 
F 7225 PCB EA 82EM6A Theramin 
F 7230 PCB EA 82HB6 Heart Rate Mon. 

F 7235 PCB EA 82IF2 Low Fuel Ind. 

F 7240 PCB EA 82IV5 12/240 40W/INV. 

F 7245 PCB EA 82MS8 Stereo Synth 
F 7250 PCB EA 82P5 Phono Pre-amp 
F 7255 PCB EA 82PA7 100W Sub-Woofer 
F 7260 PCB EA 82PC8 Fluro Starter 
F 7265 PCB EA 82PC11 Drive Sentry 
F 7270 PCB EA 82PS2 Dual Track PSU 
F 7275 PCB EA 82PT4 Photo Enlg.Tmr. 

F 7280 PCB EA 82QR12A HiFi Tuner 
F 7281 PCB EA 82QR12B HiFi Tuner 
F 7285 PCB EA 82UR8 Ultrasonic Rule 5 95 

F 7290 PCB EA 82VX4 Voice Op Relay 4 80 

F 7305 PCB EA 83AL6 Fridge Door Al. 2.40 

F 7310 PCB EA 83FC2 Fuel Cons/Mter 5.95 

F 7315 PCB EA 83MA11 Headphone Amp 325 
F 7320 PCB EA 83MS4 Stereo Simul. 3.00 
F 7325 PCB EA 83PC3A Tch.Lmp.Dimr. 3 00 
F 7326 PCB EA 83PC3B Dimr Rem. Cont. 3.00 
F 7330 PCB EA 83PC8 Tch.Lmp.Timer 2 75 

F 7335 PCB EA 83PP3 Brown Out Prot 4 50 

F 7340 PCB EA 83PP5 Amp O/Load Ind. 425 

F 7345 PCB EA 83PS5 50V/5A PSU 6.95 

F 7350 PCB EA 83PS12 13.8V PSU 10A 3 65 

F 7355 PCB EA83RC12ARem.Tch.Lamp 2 95 
F 7356 PCB EA 83RC12B Rem.Tch.Lamp 2 25 
F 7360 PCB EA 83SC8 2MHZ D.F.M. 4 30 

F 7365 PCB EA 83TV1A TV Sound Con. 4 20 

F 7366 PCB EA 83TV18 TV Sound Con. 2 35 

F 7367 PCB EA 83TVIC l/R TV Sound 2 95 

F 7370 PCB EA 83VAB Video Amp 325 

F 7375 PCB EA 83VC10 Video Enhance 3 75 

F 7405 PCB EA 84AN3A Wobbulator 4 20 

F 7406 PCB EA 84AN3B Wobbulator 3.90 

F 7410 PCB EA 84AU6A Cruise Cont. a os 

F 7411 PCB EA 84AU6B Cruise Cont. 

F 7415 PCB EA 848A5 Car Alarm 
F 7420 PCB EA 84MC2 Mot/Bike I/Com 
F 7425 PCB EA 84MS4 Noise Maker 6 50 

F 7430 PCB EA 84PC4 Prog.Light Con. in 80 

F 7435 PCB EA 84SP3 VCR Sound Prog. 6185 

F 7440 PCB EA 84TP2 Phone Minder 3 95 

F 7445 PCB EA 84TV7 TV Pattern Gen. 4 ; 8 5 


12.50 


10.80 


PCB'S ETI PROJECTS 



ETI043 Heads or Tails 
ETI153 Temp Alarm 
ETI158 Low Ohm Meter 
ETI163 Power Supply 
ETI164 Zener Tester 
ETI254 Egg Timer 
ETI258 Speed Control 
ETI259 Timer 
ETI265 Power Down 
ETI268 Nicad Float Charger 
ETI272 Led Audio Meter 
ETI333 Reversing Alarm 
ETI334 Auto Tester 
ETI335 Vari Wipe 
ETI340A Car Alarm 
ETI340B Car Alarm 
ETI412 Peak Led Display 
ETI443 Compressor/Exp. 
ETI451 Hi Fi Hum Filter 
ETI453 General Purp.Amp 
ETI461 Bal I/P Pre-amp 
ETI462 Headphone Driver 
ETI464 Audio Amplifier 


F 8466 PCB ETI466 300W Power Amp 
F 8468 PCB ETI469A Percus/Synth 
F 8469 PCB ETI469B Sequencer 
F 8470 PCB ETI470 60W Audio Amp 
F 8471 PCB ETI471 Ser/4000 Pre-Amp 
F 8477 PCB ETI477 5000 Mosfet Amp 
F 8479 PCB ETI479 300W Bridge 
F 8481 PCB ETI480PS Power Supply 
F 8488 PCB ETI488 60W NDFL Amp 
F 8494 PCB ETI494 Speaker Protect 
F 8574 PCB ETI574 Strobe Light 
F 8578 PCB ETI578 Nicad Bat Charge 

P ftRSO Dnn CTlfiCQ r> - 


F 8659 PCB ETI659 Vic-20 Cass In. 

F 8662 PCB ETI662A Photo Timer 
F 8663 PCB ETI662B Photo Timer 
F 8664 PCB ETI662C Photo Timer 
F 8665 PCB EIT662D Photo Timer 
F 8666 PCB ETI662E Photo Timer 
F 8671 PCB ETI671 Parallel Int/Fce 
F 8674 PCB ETI674 Microbee Joystic 
F 8675 PCB ETI675 RS232 To Centron 
F 8676 PCB ETI676 RS232 to RS232 
F 8733 PCB ETI733 RTTY Decoder 
F 8905 PCB ETI905 Polyphonic Organ 1 

P Ha'll DPD CTMCniD M-I- 1 


F 8931 PCB ETI1501B Neg Ion Gen 
F 8938 PCB ETI50B Train Control 
F 8940 PCB ETI510A Points Control 
F 8941 PCB ETI510B Points Control 
F 8943 PCB ETI512 Elec Fence Test 
F 8945 PCB ETI515 Speed Control 
F 8946 PCB ETI516 Sure Start 
F 8947 PCB ETI517 Video Dist Amp 
F 8948 PCB ETI518 Video Enhancer 
F 8950 PCB ETI520 Wide Band Amp 
F 8951 PCB ETI521 Exposure Meter 
F 9114 PCB HE114 Digital Counter 
F 9116 PCB HE116 Op-Amp Tester 
--e&C 


F 9117 PCB Hel 17 House & Car A 

DESIGN BREADBOARD 



PLUG IN PC BOARD 


60 x 100 x 2.5mm spacing. 

Silver plated One of the 
handiest boards of all— I 
build up professional = | 
modules on this plug in 
board. Great for proto¬ 
types. 24 way edge 
connector. 

H 0710 $1.95 lOUp $1.75 
VERO TYPE STRIP BOARD 



MATRIX PINS 


H 0805 0.9mm PK ’ 50 $1.40 
H 0806 0.9mm PK 1000 $19.50 
H 0809 1.2mm PK 50 $1.40 

H 0810 1.2mm PK 1000 $19.50 
SOLDERLESS 
BREADBOARDS SUPERB 
I.C. TEST SOCKETS 

These solderless breadboards enable circuits to 
be literally thrown together in an instant, yet all 
components remain reusable. A necessity in all 
research laboratories to save on expensive 
development costs. 

• Standard 0.1 inch spacings* Accepts all LSI's 
semis, transistors, diodes, leds and 
passives* 22-30 gauge solid hook up wire for 
interconnections* Boards are 'Keyed' to enable 
easy expansion. 

MINI STRIP 100 HOLES 
P 1000 . $2.50 

640 HOLES 

P 1005 .. ..$9.80 

p 1007 .$11.95 


640 + 200 HOLES 
P1009 . 


$13.95 


400 + 1280 HOLES 


H 0711 95 X 304 . $4.50 

H 0712 95 X 152 . $2.50 

H 0714 95 X 76 . . $1.50 

BLANK P 

PC BOARD 

Single sided copper clad. 

H 0750 75x150 $1.25 | 

H 0751 150 x 150 $2.50 1 
H 0752 300x300 $5.25 
FERRIC CHLORIDE 
BEADS 200 gram pack 
makes 1 litre of solution. Il : 

H 0800 $1.95 KV 

DALO PEN 

Etch Resistant Ink makes PC Artwork a breeze. 

T 0033 -- ..— $2.95 


P1012 . 

500 + 1920 HOLES 


. $29.50 



. $45.00 






































KNOBS/BOXES 


ft 

Q 

& 

«§ 

# 

A 

A 


BLACK PVC 23MM 

H 0005 .50 
lOup .45 


BLACK PVC 24MM 

H 0010 75 
lOup .70 


BLACK PVC 32MM 
H 0011 .85 
lOup .80 



POLISHED ALUM.18MM 

H 0040 .90 
lOup .85 


ft 


NATURAL ALUM. 

15MM H 0045 .90 
lOup .85 
20MM H 0047 1.20 
lOup 1.15 


ANODISED BLACK 

15MM H 0030 .95 
lOup .87 
20MM H 0031 1.45 
lOup 1.30 


BLACK PVC 20MM 

H 0015 .70 
lOup .60 


COLOUR CAP STYLE 
H 0001 Red 

H 0002 Green 

H 0003 Blue 

H 0004 Yellow 

All 60ea lOup 55ea 


BRUSHED BLACK 
16MM H 0032 1.45 lOup 1.36 
22MM H 0036 1.60 lOup 1.45 
40MM H 0038 2.00 lOup 1.85 


METRIC 18 
TOOTH TYPE 

« H 0025 .75 
lOup .55 


CALIBRATED 1-10 

H 0020 .98 
lOup .90 


CALIBRATED LINE 

H 0021 .98 
lOup .90 



BRUSHED SILVER 

16MMH 0050 .95 lOup .90 
22MM H.0051 1.25 lOup 1.15 
28MM H 0052 1.50 lOup 1.40 



INTERLOCKING 
PARTS DRAWERS 

Unique side and top/bottom k 


>r double drawers available. 



ea lOup 

H 0435 Single Way 3.25 2.90 
H 0436 Dbl. Drawers 3.25 2.95 

UTILITY PARTS CASE 

Featuring a clear plastic lid so you can tell 
contents at a glance. Simple slide lock. 48 
partition combinations. Very sturdy ABS plastic 
A must tor the Technical, Handyman, 
Hobbyist.Collector. 



$12.50 


IMPORT SCOOP 


Quality Commonwealth 
Computer Fan 80MM - 240V 


16 WAY PARTS 
DRAWER SET 


DELUXE TECHNICIAN 
PARTS CASE 

See through acrylic parts tray and see through 
lid. Ident. label system Movable compartment 
dividers. Two lift out compartment trays plus 
one extra deep tray. 

Great for screws, semis,passives,etc 
(Clear Lid not Illustrated) 


* Super quiet* Sealed sleeve bearings for long 
life * Sturdy die cast frame * Operating range - 
-10 deg C to ♦ 70 C 



H 0440 $19.50 4up $17.95 


























PROFESSIONAL SERIES 
RACK CABINETS 


NOW YOUR PREAMPS, AMPS, CONTROL MODULES MONITOR PANELS ETC. CAN LOOK EVERY 
BIT AS GOOD AS TECHNICS, NAKAMICHI AND OTHER TOP MANUFACTURERS 


SIX NATURAL ANDBLACK 
FINISH MODELS The Black or 

Natural finish cabinets are each available 
in 44mm, 88mm or 132mm high 
models. Mounting hole centres conform 
exactly to International Racking Speci¬ 
fications both vertically Si horizontally. 



BLANK RACK PANELS 


Of the same high quality as our 
Rack Series. 


NATURAL FINISH 

H 0421 44mm 
H 0422 88mm 
H 0423 132mm 
BLACK FINISH 
H 0426 44mm 
H 0427 88mm 
H 0428 132mm 




10 Up 
$ 6.50 $ 5.90 

11.50 10.50 

14.95 13.95 


$ 7.50 $ 6.90 

12.95 12.15 

16.95 15.95 


FEATURES: 

* These beautifully crafted rack cabinet boxes 
will give your equipment a real 1st class 
appearance. 

* Aluminium construction with removable top 
and bottom steel cover panels 

* All dimensioning conforms to the 
International Standard 


* Natural or Black finish 

* Ventilated lid 

* Deluxe finish front panel 

* Individually cartoned 

* Supplied in Flat Pack Form—Easily 
assembled in minutes 

Side Elevation: 

* D= 254mm C (Internal Chassis Height) 

* B (Mounting Bolt Centres) 


Cat. No. Finish 

H 0401 Natural 

H 0402 Natural 

H 0403 Natural 

H 0411 Black 

H 0412 Black 

H 0413 Black 


ABC 


44 34 

88 57 

132 89 

44 34 

88 57 

132 89 


38 $45.00 $42.50 

82 55.00 52.50 

126 59.95 55.00 

38 45.00 42.50 

82 55.00 52.50 

126 59.95 55.00 


Beware of other rack boxes that do not conform to International Rack Sizing. 


ECONOMY RACK 
CABINET 




* Black anodised front panel 



DIECAST 

BOXES 







DELUXE H0RW00D 

CABINETS INSTRUMENT 

CASES 























- 
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HARDWARE 


SELF TAPPING SCREWS RUBBER 


Nickel Plated Steel 



GROMMETS 


Chassis 
Hole Cable 

H 1450 9.5mm 6 

H 1452 9.5mm 6 

H 1456 12.7mm 9.5mm 
H 1458 12.7mm 9.5mm 100 

Save 40% with “100" Packs 

RUBBER FEET 



100 


-. S * 


Stickon Type 


h 3mm Mounting H 


Size (diam.) Qty. 

H 0914 13mm 8 5 

H 0913 13mm 100 

H 0917 16mm 8 

H 0916 16mm 100 

H 0940 12mm Stickon 4 
H 0942 12mm Stickon 100 
H 0950 20mm Stickon 4 
H 0952 20mm Stickon 100 1 

CORDGRIP CLAMPS 


TO220 

INSULATING 
KIT 

Mica washers 
and bushes for 
TO220 or 

Pack Semis Mounts 

H 1585 4 devices 

H 1587 100 devices 



.95 

9.80 



H 1470 Cables to 6.3mm Pack 6 .80 

NYLON NUTS & BOLTS H 1471 Cables to 6.3mm Pack 100 9.95 

Super Handy for Mounting semis H 1475 Cables to 9mm Pack 6 .85 

. PCB’S or anywhere an Insulated H 1476 Cables to 9mm Pack 100 11.00 



T03 

INSULATING) 

KIT 

Mica washers 
for T03 

conductors Mounts 

H 1580 4 devices .75 

H 1582 100 devices $12.50 


T03 

INSULATING 

CAP 


PCBSUPPORTS 


H 1590 . 
10 Up . . 



•|| 4mm hole required in PCB. 

4.75mm hole in chassis. 

.75 
.90 

« H 1430 H= 6mm PK of 6.80 
H 1433 H= 6mm PK of 100 9.90 
H 1440 H=12mm PK of 6 .80 
H 1445 H=12mm PK of 100 9.90 
NEW NYLON CABLE CLAMPS 

Cat. No. Pack Size Price 
Available in two handy sizes. H 1480 6 6mm .55 

H 1481 100 6mm 5.00 

H 1485 6 9mm .60 

H 1486 100 9mm 6.00 

SPACE RS(STANDOFFS) SUPERB NICKEL PLATED BRASS 


RESELLERS- 
MANUFACTURERS 
For bulk rates, contact our 
Wholesale Company 
ALTRONIC DISTRIBUTORS 
(09) 381 7233 * 


UNTAPPED 4 BA o 


Cat. 

Length 

Qty. 

Price 

Cat. 

Length 

H 1305 


O 8 ' 

$ .95 

H 1379 

9mm 


H 1359 

6mm 

^ 100 

8.50 

H 1380 

9mm 

r I 

H 1362 

9mm 

ll 8 

.95 

H 1383 

12mm 


H 1365 

3mm 

1 100 

9.50 

H 1384 

12mm 

1 

H 1372 

12mm 

ill 6 

.95 

H 1387 

25mm 


H 1373 

12mm 

100 

11.00 

H 1388 

25mm 


H 1375 

25mm 

4 

.95 



H 1376 

25mm 

100 

15.00 




TAPPED 4 BA 
Pack 


9.50 

1.20 

12.50 
1.00 

17.50 
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HARDWARE 


fll 



HEATSINK COMPOUND 

Heat conducting paste facilitates heat transfer 
from semi to Heatsink. One tube good for up to 
30 T03 package semiconductors. 


ckage semiconductors. 

Fantastic Value 


Strong Nylon 100mm Long 

H 1400 Pack 25 $1.50 

H 1405 Pack 1000 $29.50 


.0)C3£T=fl O 



H 1600 7.5gm PK 
H 1610 150gm PK 


$1.80 

$9.50 


flUD; 


Small 3.5mm 1.7mm 

Med. 4.5mm 2.2mm 

Large 5mm 3.2mm 


H 1500 Solderlugs Pack 50 
H 1501 Solderlugs Pack 1000 
H 1510 Crimplug Small Pack 25 
H 1511 Crimplug Small Pack 500 
H 1512 Spadelug Small Pack 25 
H 1513 Spadelug Small Pack 500 
H 1520 Crimplug Med. Pack 20 
H 1521 Crimplug Med. Pack 500 
H 1522 Spadelug Med. Pack 20 
H 1523 Spadelug Med. Pack 500 
H 1528 Crimplug Large Pack 20 
H 1529 Crimplug Large Pack 500 

LED MOUNTS 

With locking collars. Suit 5mm leds 




T03 MINIFIN 


ECONOMY 
POWER 

102W x 25H x 75D 
1 Black Anodised. 

10 Up 

H 0560 Undrilled $4.50 $4.00 
H 0651 Drilled 2 T03 $4.95 $4.50 
VERSATILE HEAVY DUTY 

Extrusion is tapped and supplied with mounting 
screws. Allows horizontal and vertical 
mounting. Heatsink has tongue and grooved 
ends enabling 'ganging' of heatsinks together. 
Size: 110Wx33H x 78D. 


H 0500 .... 

..$1.85 

10 Up. 

.$1.70 

MINI U 


Low Cost—Suits Flat Pack 

H 0502 .... 

.80 

10 Up. 

.75 



HI 550 Pack of 20 $1.20 

H 1550 Pack of 1000 $35.00 
PANEL MOUNTING AND 
LOCKING HARDWARE 
FOR D CONNECTORS 


Where fail proof locking of cable mount D 
connect to mating chassis connect is desired. 
This is simply achieved by use of this screw/ 
spacer set. The screws protrudes through the 
rear of the D connector and chassis and 
mate with the front mounting threaded 
spacers. The locking screws incorporated 
with most D connectors Backshells will 
now screw into the threaded spacers thus 
permanently securing the two connectors 
together. PACKS of 100 Spacers & Screws. 

(Good for 50 D connectors) 


-110mm-► 10up 

H 0570 Undrilled $3.25 3.00 
H 0571 Drilled 2 T03 $3.95 3.50 

UNIVERSAL U MINIATURE PANEL NEON 250V 

Use with Flat Pack or T03 
Package. Ideal for PC Board ___ 

Mounting. "TP ' CHROME BEZEL HOUSING 

S 4020 $1.00 10 Up .90 

STANDARD NEON 250V 

PANEL MOUNT (9MM HOLE) 


S 4015 1.10 Red 10 Up .95 

S 4017 1.10 Green 10 Up .95 

PIGTAIL NEON 90-25V 


H 0501 .... 

.95 

10 Up. 

.80 

T05 


high Efficiency.Press On. 

H 0512 .... 

.55 

10 Up. 

.40 


CLIP ON' TYPE 
FOR T 0220 PACKAGE 




Multifin efficient design—simply push on over 
T 0220 Metal tag. 

H 0505 .60 10 Up .50 

HIGH EFFICIENCY 
FAN TYPE 

Black anodised. Undrilled. Five Handy Lengths 


P 0909 Pack 100 Sets 

VELOSTAT®3M Co. 


3.50 



Non-static sheeting for storing CMOS IC'S, 
LSI'S etc. 1000 times better than aluminium foil. 
Will store up to 150 IC'S on one 225 x 150mm 
sheet. 

h 0600 . $3.50 per sheet 



L 

ea. 

10+ 

H 0520 

55mm 

3.75 

3.50 

H 0522 

75mm 

3.95 

3.70 

H 0524 

135mm 

6.95 

6.50 

H 0526 

225 mm 

9.95 

9.45 

H 0530 

300mm 

11.50 

10.50 


■<r= 


10 Up .35 

LED 

BEZEL 2 VOLT 

Chrome Bezel Housing 
1.20 10 Up 1.00 
1.20 10 Up 1.00 

12V 

PANEL LAMPS 

S 4025 Red .65 10 Up .55 

S 4026 Green .95 10 Up .88 

MES FILAMENT GLOBES 


S 4045 MES 
S 4047 MES 
S 4051 LILLIPUT 
S 4053 LILLIPUT 
S 4055 MES HOLDER 




6 V .40 .35 


XENON TUBE 

I in strobe projects etc. 

S 4040 . . . $2.95 

TRIGGER TRANSFORMER 

FOR S 4050 
M 0104 
$1.09 
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SERVICE AIDS—250V ITEMS—BATTERIES 


SILASTIC 


T 3015 $4.95_ 10 Up $4.60 


INSTANT SUPER _ 
TYPE GLUE ar °° 

New patented easy flow 
Dispenser carry tube dispenses 
only when tube body is 
depressed-ensures no leaks. 

Many times the number of bonds 
over conventional tubes. 

Stick* in seconds-1000's of 


T 3010 $2.95— 10 Up $2.60 
FIVE MINUTE ARALDITE 

Ever popular epoxy 

T 3005 $4.95 _10 Up $4.50 

PVC TAPE 

Quality Tape. Heat 
Resistant 20M x 
19MM 

T 3001. 75 

10 Up. 70 




PIGGYBACK PLUG 

) %Vm P 8005 $1.95 


S 5025 
S 5030 
S 5032 
S 5034 
S 5035 
S 5036 
S 5038 
S 5046 


EXT.LEAD 

SOCKET 

P 8010.... $2.20 

FLUSH SOCKET 

P 8034.... $2.50 


BATTERY HOLDERS 

Battery Holder 2 x AA Cells .45 
Battery Holder 4 x AA Cells .55 
Battery Holder 6 x AA Cells .80 
Battery Holder 8 x AA Cells .95 
Battery Holder 10 x AA Cells 1.25 
Battery Holder 4 x C Cells 1.25 
Battery Holder 4 x D Cells 1.25 
Battery Holder 1 x D Cell .50 


DOUBLE 1 

ADAPTOR 
P 8020.... $2.40 
SURFACE 
MOUNTSOCKET 
P 8035 ....$1.80 
POWER OUTLETS 
SINGLE 

P 8025 ....$4.95 

DOUBLE 

P 8030.... $7.95 

I 

1 BLANK PLATE 

P 8040.... $1.50 


MOUNTING 

5 % BLOCK 

f m p 8045.. $2.50 


ELECTROLUBE 
SERVICE AIDS 



DEGREASING SOLVENT 

Aerosol—A heavy duty solvent for removing 
greases from electrical components and 
equipment. Industrial Strength. 

T 3045 $7.65 10 Up $7.00 

SILICONE COMPOUND 

Aerosol—A multipurpose compound with 
exceptional water and moisture—repelling 
characteristics. Contains no solvents— 
formulated from silicone compound. 

T 3050 $5.95 10 Up $5.50 

ANTI-STATIC FOAM CLEANSER 

A very efficient foaming cleanser for hard 
surfaces, especially those prone to static dust 
attraction. Specially developed for use on 
plastics, metals, glass and synthetic surfaces 

T 3055 $4.50 10 Up $4.05 

CONTACT TREATMENT OIL 

Aerosol—An extra high-quality contact 
treatment oil for the most critical applications, 
when long term performance and reliability are 
vital. 

T 3060 $8.25 10 Up $7.50 

FREEZER 


J 3080 $4.75 10 Up $4.37 


ELECTRO-MECHANICAL LUBRICANT 
Identical electrical and mechanical properties to 
the Electro-Mechanical Lubricant aerosol, but 
supplied in a self sealing nylon pen, with 
retractable snorkel tube, for pin point 
application. 

T 3062 $4.50 10 Up $4.05 

ELECTRO-MECHANICAL LUBRICANT 

Aerosol—A non-conductive lubricant. Use to 
ensure smooth operation of moving electrical 
parts. No more scratchy pots or sticky relays. 

T 3064 $5.95 10 Up $5.50 

ELECTRONIC CLEANING SOLVENT 
340 Aerosol—A fast drying, safety solvent for 
quick and efficient cleaning of electrical 
contacts, electronic components, tape heads, 
video equipment, computers and all delicate 
surfaces. 

T 3065 $4.95 10 Up $4.60 

PCB CLEANING SOLVENT 


T 3067 $4.95 10 Up $4.70 

CONTACT CLEANING STRIPS 
The unique cleaning, lubricating and protecting 
treatment for small relay and non-wiping 
contacts, edge connectors and other areas 
where only a very thin film of Contact Treatment 
is required. 

T 3070 $4.25 10 Up $3.65 

CLEAR PROTECTIVE LACQUER 
A flexible coating for protecting printed circuit 
boards, components and surfaces from 
humidity and other forms of environmental 
attack. 

T 3085 $5.75 10 Up $5.30 

CONFORMAL COATING 
Aerosol—A MIL-SPEC laquer for use when 
equipment may be exposed to extremes of 
temperature and weather.Department of 
Aviation Approved. 

T 3090 $14.75 10 Up $13.25 


EXTENDED LIFE HEA\Q 
DUTY HI WATT 
BATTERIES 

New Red' Series 


£1 


SIZE PACK 

S 5001 UM1/D 2 

S 5002 UM2/C 2 

S 5003 UM3/AA 4 

S 5004 UM4/AAA 4 

S 5009 9V 2 

ALKALINE 


S 5007 AA 

NICAD 

RECHARGEABLE 

BATTERIES 

Premium Grade—goodforup 
to 1000 recharges. 

AA Size charge at 45-50MA 
C Size charge at 160-180MA 


SEALED LEAD ACID 

As used in security systems, battery backup for 
computers etc. Premium grade long I"' 

—-- - —- S ). E -- 


(typically in excess of 5 years). Easy to charge. 



5 Up 

S 5065 12V 1.2AH 19.95 16.98 

S 5067 12V 2.7AH 24.95 19.98 

S 5069 12V 4.5AH 34.95 26.95 





























This Ingeniously Simple Alarm Operates by 
Detection of any Voltage drop in your Vehicle' 
Electrical System. 


FEATURES: * Flashing Led to Deter wouldbe 
thieves and vandals. 

* Installs in minutes. 

* Easy to Build. 

eg. Operation of courtesy light, hotwiring of 
ignition etc. will activate the alarm. 

K 4084 . $12.50 

Thousands of cars are stolen 
throughout Australia each year. 
Many suffer considerable damage. 
Why risk adding to the statistics? 


Circuit detects minutest voltage drop across 
vehicle's battery earth strap, tripping the alarm* 
Uses Milspec LM394 * Genuine Fujitsu relay * 
Automatic reset after preset time period * 
includes dash mounting LED-flashes to deter 


EXCLUSIVE TO ALTRONICS 
Simple to Build and Installs In Minutes 

* This Kit supplied in quality "ABS" Case. 

* PCB designed to clip directly into box, no 
mounting hardware required. 

K 4330 .... . $29.50 


THE ULTIMATE IN 
VEHICLE PROTECTION 


CAR SECURITY SYSTEM 


USES MICROPHONE SENSING TO 
GUARD AGAINST TAMPERING 
AND VANDALISM 


FEATURES: 

* Auto Arming with Exit and Entry delays 

* Dash Mount status indicator 

* Remote Protection of bolt-on accessories 

* Inc. circuitry to monitor any failure of dash 
warning lights 

* Normally closed and normally open circuits 
available 

* Supplied in high quality 'ABS' Case with 
drilled and screened front panel 

* Protect your expensive stereo—Simply run a 
wire from the alarm system normally closed 
terminal to any earth screw on your stereo. 


ill trigger the 



n unauthorised removal 

ADDED BONUS INCLUDES 
DASH LIGHTS MONITOR 

This ingenious system also includes circuitry to 
monitor your dash lights. You know how 
expensive it could be to miss noticing, say the 
temp warning light on a bright sunny day!! 
With this Kit you are immediately alerted by the 
inbuilt alarm "Beeper". This monitoring works 
-“.-“ - - -‘"'i light globe 


equally well even If the relevant di 


K 4340 . 


. $59.50 


The latest 'State of the Art' Vehicle Security 
System. This ETI design provides protection 
that could save you a fortune. Strategically 
placed resonance microphones detect any 
tampering with your vehicle, eg. Lifting of a door 
handle, scratching of a coin etc. 


VIBRATION SENSOR PACK 
Inc. Mic, Cable & Connectors 

K 4341 .$8.00 

RESONANCE MICROPHONE ONLY 

K 4342 .$6.50 


ULTRASONIC 
MOVEMENT DETECTOR 



This Ultrasonic Movement Detector 


: added protection against illegal 
entry via. an open window etc. Connects 
directly to any alarm with a normally 
open input * Detects any movement up 
to 3 metres with i n an ang le of 30 deg rees 
* Will operate directly off 12V ie.Car 
Battery etc. 

Takes Minutes to Install 


Yes,it's bad enough paying $2.00 a gallon for 
petrol without wasting a fortune on an out of 
tune engine. Fit this transistor assisted ignition 
kit in minutes and start saving money from the 
very next petrol stop. 



This unique electronic ignition system will 
easily double the interval between tune ups. 
Plugs and Points stay in top condition for much, 

Greatly reduced plug breakdown at high rev's. 

Dead easy to build and (even better) there are 
only 3 electrical connectors required to the car 
wiring system. 


IGNITION SYSTEM 

PHASE 2 CDI 


CDI Ignition systems were all the rage a few 
years back—the advantages over conventional 
old fashioned systems being many and varied 
i.e. greatly increased energy delivered to spark 
plug, cleaner fuel burning and more resultant 
power, better economy,much greater plug and 
point life-etc. Problems arose though with plug 
lead "crossfire" especially with 8 cylinder 
engines—this being caused by the "spikey" 
energy pulse supplied to plug. 

ETI have now released CDI Phase 11—this 
thoroughly engineered design eliminates plug 
lead crossfire by pulse shaping—so now 
maximum energy is delivered without the 
previous hassles. The brilliant constant voltage 
feature will enable engine startup with a virtually 
flat battery. 



Techniques 
Eliminates C 
Altronics Kit includes pre-wound Coil (frankly 
we felt this task would daunt the novice 
enthusiast). 

Of great value to boat as well as car owners. 

This CDI could save you a small fortune in fuel 
and tune-up costs. See ETI Feb 1985 


EXPANDED SCALE 
LED VOLTMETER 


COURTESY ^ 4232 

LIGHT EXTENDER * 395 


Well, your problems are over! 


This nifty little kit, which assembles in minutes 
cures that problem for good. By extending the 
time period your car interior light is on after 
closing the door. 


COVERS RANGE 10.5V to 15V 



Brilliant single chip design by ETI. 10 segment 
display indicates exact voltage in ,5V 
increments from 10.5V to 15V. 

* Invaluable where pressure voltage 
monitoring is essential i.e Nicad''battery 
charging circuitry etc. 

* Great as a "State of the Art" car battery 
voltmeter. 


r Easily configured to provide a "Voltagehigh" 
or "Voltage low" Alarm output. 

Easy to Build 

K 4326 . 


_ 























KITS AUDI 


Build this Fantastic New Kit 

NO COMPROMISE DESIGN 
Ultra Fidelity 

Mosfet Integrated Amplifier 

Designed by the Engineering 
team at Electronics Australia 


No Audiophile will now dispute that the top end High Fidelity Amplifiers are all Mosfet design. The 
reasons Mosfet output transistors deserve such acclaim are many and various—like incredibly fast 
response time (therefore even the most complex violin note will be reproduced with purity and realism 
that borders on "perfection") and of course with Mosfets thermal runaway is a thing of the past. Another 
handy characteristic of Mosfets is "self shutdown" when grossly over driven insufficiently heatsunketc. 
So Leo Simpson and the Team set out many moons ago to create the ultimate in a fully integrated stereo 
amplifier. 

ENGINEERING CONCEPT 

The original October 1984 release date came and went with no end in sight as to the mechanical format of 
the Amplifier. The initial bench tests were so outstanding it soon dawned on the EA team that there would 
be potentially 10's of 1000's of Hi Fi buffs dying to get their clutches on such an amp especially at the 
surprisingly low cost of the 'Bits' or projected Kitset cost. However as most of these potential owners 
would be relatively "Green" at Electronics construction—the EA Engineers have placed virtually all the 
components on a single (rather large) printed circuit board i.e.anyone with a reasonable "beginners" 
comprehension, and prepared to carefully study the instructions, should have little difficulty in building 
this project. Naturally for experienced Electronics enthusiasts—the task will be straightforward. 

The end result borders on perfection and will last you a lifetime. 

FEATURES 


All components mount on the PCB, even pots and 
sockets. 

Super efficient Toroidal Transformer—Low Hum. 
Uses Hitachi Mosfet Power devices. 

In-built over drive protection. 

Centre detents on Bass, Treble and Balance 


This brilliantly designed stereo amplifier will equal 
or better just about any integrated commercial amp 
regardless of price. It is a no-compromise design 
capable of delivering 100 watts per channel at very 
low distortion. Four basic stereo inputs are provided 
for both moving magnet and moving coil cartridges. . . 

Also three high level stereo inputs are provided for controls; multiple detents on volume control, 
compact disc players, AM/FM tuner and auxiliary * Heavy Duty Heatsinks, 
input which could be from a stereo TV tuner of Hi Fi SPECIFICATIONS: 

VCR. Input facilities are also provided fortwo stereo Power OutPut: 
cassette decks and full monitoring facilities are 
available for either deck plus dubbing from Deck 1 p re q Response: 
to Deck 2 or vice versa. 


• Full CMOS Analog switching (Soft Touch) 

• 'Twist-type' speaker lead binding posts supplied. Hunr 

• De-thump muting in-built. 

• All Hi-Spec low noise IC's used. 

• Incredibly accurate RIAA equalisation. 

• No control wiring whatsoever. 

• Led indication of switch status (On/Off) 


100W RMS into 8 ohms 
(per channel). 
8Hz to 20KHz +0 -0.3db 
2.8Hz to 65KHz +0 -Idb 
Input Sensitivity: 0.775mV for full power 

-lOOdb below full output 
S/N Ratio: 94db flat - lOOdb A-weighted 

Distortion: 0.01% @ IKHz 

Stability: Unconditional 

Incredible Value fcooft 

K 5030 Complete Kit jyy 










Superb Series 



There have been countless accolades exclaiming 1 
engineer David Tilbrook 


5000 Hi Fi KitS 

S 

K 5001 Pre amp 
K 5025 Graphic Equalizer 

I 

K 5025 Graphic Equalizer 
K 5050 Loudspeaker Protector 
K 5005 150W stereo Amplifier 

; 

s brilliant design by Australia's top audio design 
and with good reason. 


STUDIO FORMAT 5000 PREAMP KIT 

SHEER SUPERB SOUND CLARITY 

Together with noise levels that would do studio equipment proud. 

PART OF THE SECRET IS .. .the use of very fast response time "State of 
times 1 " 1 " ° P amP semls ' whictl have on| V become readily available in recent 


As a demonstration of our faith in this classic designed 
preamplifier we proudly release the studio format sooo 
preamp which includes some very worthwhile refinements 
as detailed here:— 

• cold plated RCA Jacks on all phono inputs. 

• 1 x pair gold plated RCA Line Plugs, supplied. 

• Military spec. National Semiconductor LM 394’s employed. 

• low capacitance screened cable, supplied; 1C sockets provided throughout- 
Multicoloured LED display. 

• Metal film 1% resistors used throughout all audio circuitry. 

• Pretinned pcbs. 

• Satin Black brush finished, aluminium control knobs. 


FACILITIES AND 
inputs 


High Level 
Tape 

calibration 


SPECIFICATIONS: 

— Moving coil, moving magnet i, moving magnet 2. 
— Tuner, Aux. 1, Aux. 2. 

— Tape 1, Tape 2. 

- Inbuilt 400Hz Oscillator. 


led Level Meters 

Mode Selection to 
R ange 
Display 
Frequency 
Distortion 


source, tape i record level, tape 2 record level. 
Calibrated — 48 to + 9dB. 
peak and average level simultaneously 
15Hz—130KHZ + OdB - IdB. 

Less than .003% all inputs. 

Greater than lOOdB (A weighted) High Level IP/S. 
Greater than 92dB (A weighted) Moving Magnet IP. 
Greater than 75dB (A weighted) Moving coil IP. 
Enables comparison of record level to source 


DELUXE STUDIO FORMAT 5000 PREAMP KIT K 5001 . . $275.00 


complete kit Includes all eti specified parts plus the Studio Format Package 
Full Instruction booklet included. 

SEE ETI MAGAZINE JULY 81 - OCT. "81 FOR FULL DETAILS 


SERIES 5000 Vs OCTAVE I 

GRAPHIC EQUALIZER 

SPECIFICATIONS: 

Noise — at zero gain and 20kHz Bandwidth — l02dB. Distortion ikhz — 1 
typically .007%. Bandwidth — 12HZ-105KHZ + 0-ldB. Boost/Cut — + and 1 
— 14dB. I 

ALTRONICS EXCLUSIVES: 

* All 1C sockets provided * Quality series Racking case supplied * Genuine 1 
Philips Sygnetics Low Noise 55341C op amps supplied * Specially imported high j 
accuracy linear slide potentiometers employed for precision control adjust- I 

(NOTE: Not compromise "Null Centre" types that some suppliers offer) 

K 5025.(See ETI Magazine November 1982). . . . 

LOUDSPEAKER PROTECTION KIT . 

Protect your valuable loudspeaker system with this easy to build, professional 
appearance kit. This easy to construct kit, based on the latest eti design (Oct ? 
"821, provides both DC and overpower protection for your valuable Hi-Fi I 
speakers. 

Self-powered unit disconnects the speakers within 1 /10th of a second of a fault 1 
occuring yet in no way effects the sound quality. 

The ALTRONICS kit comes in a superb 1 unit rack box including quality silk *’ 
screened front panel. 

EXCLUSIVES: 

* LED Monitoring of channel cutout * Fujitsu 10 amp relays * ALTRONICS kit, 1 
stereo unit complete to last nut, bolt and washer * Input/Output speaker cable 1 
terminals supplied. 

install it In minutes — no AC or DC connections required — simply connects into 1 
the left and right channel speaker lines. 

K 5050 Stereo Rack version.$79.50 

ETI 5000 STEREO MOSFET AMPLIFIER 


$199.50 


I. New generation mosfet power semis d 


See eti magazine Jan. 8. ....... ... _ _____ 

facilitate David Tilbrook's classic power amplifier. Listening tests p _ 
surpasses even the best in conventional amplifiers in low fatigue, nigh | 
definition audio. Completely uncoloured crisp sound purity. I 

even better: This beautifully engineered amp design is based principally on I 
two identical printed circuit boards with a minimum of other wiring, thus 1 
enabling even a relative "beginner" to accomplish building this project as long I 
as the step by step instructions are followed. 

The ALTRONICS Kit Includes the deluxe finish front panel heatsink. 

* Original specified chassis bar design case * All metal work finished satin black g 

* Flux shorting strap transformers used to minimise hum * low leakage power I 
supply electrolytics used. 

SPECIFICATIONS: 

Power Output —100 watts Into 8 OHMS x 2. Frequency Response 8Hz-20KHz § 
+ OdB —,4dB. Noise — H6dB below full output, input sensitivity: iv RMS for I 
100W output, distortion — Less than .001 % at 1 KHz and full output, stability 
—Unconditionally stable. 

COMPLETE MOSFET AMP KIT K 5005. . $319.00 






















KITS — TEST EQUIPMENT 


DIGITAL FREQUENCY 
COUNTER looos 

in use 


EA DEC.'81—FEB.'82 
500 MHz 7 DIGIT 
RESOLUTION PLUS 
PERIOD MEASUREMENT 



DIGITAL FREQUENCY METER 
ADAPTOR FOR YOUR 
FUNCTION GENERATOR 


This easy to build Digital Frequency Meter modification gives the function 
generator the ability to measure frequencies up to 300 Khz and above. As 
well as dramatically improving the linearity of the coarse frequency 
control in your K 2505. 

Simply mounts inside the existing function generator case in minutes. 


Frequency measurement to 500MHz (with optional Prescaler) in 3 ranges — 
0-IOMHz, 0-50MHZ, 10-500MHZ, 4 gating times—0.01, 0.1,1,10 seconds. 
Period measurement for accurate low frequency counts, 4 ranges —1,10,100, 
1000 input cycles. Resolution O.lus 

High input Sensitivity—10mV at 30MHz, 100mVat50MHz@1M Ohm input 
impedance. 

ZOOmV @ 500MHz @ 75 Ohm input impedance. 

Accuracy — typically better than 0.005% uncalibrated. 

This project is "so easy to construct”, virtually all components mount on one 
single PCB, ensuring success even for the "not so experienced" constructor. 
Use of the latest LSI circuitry ensures impeccable performance from the 
completed unit. This is further ensured by our use of top grade components. 
NOTE: ALTRONICS use only the specified Intersil LSI—BEWARE ol 
Inferior kits that do not conform to the original design. 

EXCLUSIVE ALTRONIC KIT FEATURES: 

* 1C sockets provided throughout 

* Low aging 10.000MHz XTAL 

* Genuine Fairchild High Brightness FND 507 displays 

* Quality "ABS" plastic case — deluxe front panel 

* Complete kit as specified by EA includes instructions, all 
cables and every last nut, bolt and washer 

Why Pay up to $500 for Commercial Units? 

K 2500 .$129.50 

DECIMAL POINT FOR K 2500 

READ FREQUENCY DIRECTLY IN MHZ AND PERIOD IN uSEC 


DIGITAL 

CAPACITANCE METER 


. $12.00 




This superb Test Instrument Kit now compliments our top selling Digital 
Frequency Counter and Function Generator Project Kit. Electronics 
Australia Project. Measures capacitance of both polarized and non¬ 
polarized capacitors from 1 picofarad to 99.99 microfarads in 3 ranges. 
Check values of unmarked capacitors, especially those little trimmers that 
are never coded. Select precise values for filters and timing networks with 


O pwH o c. o 


» Exclusive to Altronics * 


K 2521 $55.00 


$9.50 


Each kit includes precision measured capacitors for accurate calibration 
of each range. 

Silk Screened Deluxe Pre-Punched Front Panel 



PRESCALER FOR K 2500 

ALLOWS FREQUENCY MEASUREMENT TO 500MHZ 

K 2501 (Essential Option) $26.00 

FUNCTION WITH DIGITAL DISPLAY 


Constructors Please Note: 

This quality Altronics Kit is supplied in our superb 
H 0480 Instrument case (not a tin box like our 
competitors supply). Its easy to build and should 
last you a lifetime. 


BENCH AMPLIFIER 

Invaluable for testing all your audio projects. 
This amplifier is a well-proven design with low 
distortion and high reliability. 

One of the most useful pieces of equipment in an 
Electronics workshop is a simple Amplifier 
Module to test circuits. 

FEATURES: 

* 250 Milli watts output into 4 Ohms 

* Runs off single 9V supply 

* Can give 0.5 watts when run on 12V + heatsink 

* Complete kit housed in "ABS" Jiffy Box 

* Aluminium Scotchcal front panel 

ZENER DIODE TESTER 



K 2105 

$14.50 


"SIMPLY PLUGS INTO 
YOUR MULTIMETER” 

Ever come across the problem of worn off 
markings on your Zener Diodes? or even 
trying to decipher the IN4XXX numbers? 
By simply pluging this handy little tester into 
your multimeter, it allows you to road out the 
actual Zener voltage of any Zener Diode up to 60 
volts and will also test LEDS! as willasgiveyoua 
reading of its forward voltage drop. 

All Components mount inside our tiny H 0105 
"ABS" Jiffy Box (supplied). 



K 2620 


$8.95 





























KITS — TEST EQUIPMENT 


' 


TRANSISTOR TESTER 

FOR 



IN 

CIRCUIT 

TESTING 


"NO NEED TO 
UNSOLDER 
SUSPECT 
TRANSISTORS" 


only to find that it checks < 

Trouble shooting exercises are often hindered 
by this type of false alarm. Now this can be 
avoided with our handy little tester. 
FEATURES: 

* Tests both DPN and PNP transistors in circuit 
at the touch of a switch. 

* Tests Diodes and SCRS as well. 

* No need to switch between NPN and PNP—its 
automatic. 

Two LED indicators are used to show condition 
of device being tested. 

ALTRONICS KIT FEATURE: 

* ’’ABS" jiffy box as well as Aluminium 
Scotchcal front panel. 

* Completely assembled — test leads supplied 


TRANSISTOR AND 
FET TESTER 



K2530 


Only 


$15.00 


Electronics Australia Project, Tests Bipolar 
Transistors, Diodes, Fets, SCR's and puts. Excellent 
service aid for the hobbyist and serviceman 
Complete kit and instructions. 


KITS — POWER SUPPLIES 


ALTRONICS K 3350 
MICROCOMPUTER 
POWER SUPPLY 


EA S LABORATORY 
POWER SUPPLY 


3—50 Volt at up to 5 Amps 


+ 5 Volts @ 3 amps, + 12 
Volts@ 2amps—12 Volts 
a 200mA 




* + 5 Volts for memory CPU all Micros. 

* + 12 Volts for RS232 interfaces etc. 

* —12 Volts handy for additional hardware 
using OP amps. 

* Used TO-3 Regulators + 5V and + 12V 

* Heavy Duty Fan Type Heatsink 

* Complete Boxed kit with Deluxe front panel 

NOTE: This unit has enough grunt to power 
most small disk drives 


Single Printed Circuit Board construction - dead 


BENCH TOP 
POWER SUPPLY 


EXCLUSIVE TO ALTRONICS: 

* Deluxe instrument case. 

* Attractive silk screened front panel. 

* Fully drilled and punched chassis - no holes 
to drill. 

* Front panel supplied to accomodate K 3325 
option if required. 

* Heatsink tubing supplied for critical 
component termination. 


SPECIFICATIONS: 

* Output Voltage = 3-50 volts 

* Output current up to 5 amps (max.175W) 

* Floating outputs isolated from ground. 

* Ripple less than 90mV p.p at Max. 

Employs Dual Meters — No switching from on< 


K 3300 . 


$139.50 


Auxiliary + /—12V Option 

(EA Ju' - 


(EA July 1982) 

K 3302 .$12.50 


e current limit. 



OR TRY ETI S 
LABORATORY SUPPLY 


0—40V AT 5 AMPS 


Electronics Australia have released this superb 
new supply kit in our very attractive H 04Rn 
Instrument case—thus complementing t 


Frequency Counter, Function Generator 
projects etc. 

FEATURES: 

* Output variable between 3 and 30V 

* Short circuit Protection 

* Full I Amp output over entire voltage range 

* Load switching 

* Current limiting fully variable-twin selectable 
ranges. * Dual Scale Meter 

* Separate earth terminal provided 

* Housed in our Deluxe "ABS" instrument case 
SPECIFICATIONS: 

* Output Voltage — 3 to 30 Volts 

* Output Current — 0 to 1 Amp (fully variable) 

* Load Regulation — Better than 0.2% from 0 
to full load 

* Output Ripple — Less than 2mV RMS 

’'v"r. ,ie $55.00 




(ETI May and June 1983) 


K 3210 . 


Here at last is a true Laboratory standard 
Technicians Power Supply featuring regulated 
Output from 0 to 40 volts capable of delivering a 
massive 5 amps across the whole voltage range, 
plus current limiting variable from 0 to 5 amps. 
Two meters monitor voltage and current, and 
regulator dissipation is reduced by employing 
an Automatic Transformer switching circuit. 


K 3325 . 


$175.00 


SPECIFICATIONS: 

* Massive 200W output 

* 0-40V at 5 amps 

a Fully variable current limiting from 0-5 amps 

* Regulation = 50mV up to 2.5A 

lOOmV up to 5A 

FEATURES: 

* LED to indicate voltage mode operation 

* LED to indicate current mode (limiting) 
operation. 

* Current-Set switch provided for setting 
current limit value. 

* Output switch provided to isolate supply 
output. 

* Output terminals isolated from chassis. 

* Full output current available right up to 40V 

ALTRONICS FEATURES: 

* Fully drilled and punched chasis - no holes to 
drill. Attractive, durable silk screened front 





































KITS — POWER CONTROL 


13.8V HIGH 
CURRENT SUPPLY 

MASSIVE 10 AMPS 



GO ANYWHERE 
12—240V POWER 


240V AC appliances from a 12V DC power 
source. Tremendous for camping, fishing etc. 
Install into your Car, Boat or Caravan. 


300 WATT INVERTER 


* Output 13.8V DC.7.5A Continuous. 

10A Intermittent. 

* Regulation: 0-7.5A—50mV. 

Now includes—Custom Designed Printed 
Circuit Board as opposed to Vero Board in 
original article. 

* Supplied in a quality instrument case. 

* Scotchcal front panel—for that professional 

* LED overload indicator. 


SAVE POWER- 
BUILD THESE 
HEAT CONTROLLERS 

V 



Ref: EA July 1984 


FEATURES: 

* Continuously variable heat setting 
» Massive 1200 watt load capacity 

* Employs zero voltage switching design to m 
RF interference 

HEAT CONTROLLER 

Manual dial Controller—great for roo 
radiators, vertical grills, electric blankets at 
100 and 1 power/heat applications. 


Only $29.50 


Ideal for sensing ambient temperature 
conjunction with appliance control e g. can be 
used to automatically turn on your Electric 
Blanket when room temperature drops to 
relevant temperature. Anotherapplicationcould 
be with say solar heating of swimming pools. 


Value $32.50 


"Remember Altronics Kit 
Department is staffed entirely b] 
Electronic enthusiasts Just like 
yourself, so when you need \ 
some advice with a project, help 
is as close as your phone" 


Handles tkO®' O^W 

Dt Included 67 


A fully regulated and overload protected design, 
featuring XTAL locked frequency use to power 
HiFi, TV sets, even electric drills for short time 
periods. 

MANY OF THESE KITS ARE NOW IN USE FOR 
EMERGENCY LIGHTING PURPOSES. 
ALTRONICS KIT FEATURES: 

* Plated edge connector and PCB buss 

* Low age rate XTAL 

* Sockets for all IC's 

* High Efficiency Transformer 

* Pre punched and screen printed chassis 

* High current switching relay supplied 

K 6750 (EA June'82) $199.50 


40 WATT INVERTER 


l* v )-fJ 


EA DRILL SPEED 
CONTROLLER MK 11 


Varies motor speed from a few RPM to full speed 
while maintaining good torque. Suitable for— 
Drills and Drill Presses—Circular Saws—Jig 
Saws—Food Mixers—Movie Projectors. 

Altronics Kit comes complete with Mains Flex 
Lead and Plug and Quality "ABS" Jiffy Box 

* Pre-punched and screened steel front panel 

* Flush mount mains socket 

"A must for the Home Handyman" 

K 6005 .$13.95 

ELECTRONIC 
FL0UR0 STARTER 



FEATURES: 

* Mounts on single PCB—Fits 
into original starter capsule. 

* No light wiring modifications 

* Smooth rapid start—no more 
flicker. 

* Extend fluro tube life by 1000's 


Continual Flashing and Flicker or Fluro 
tubes shortens their life dramaticaly 

Convert your Home Now! 



EASY CONSTRUCTION * VALUE PLUS 

K 6700 .$55.00 

TOUCH LAMP DIMMER 


Controlled by the latest Siemens Light Dimmer 
1C, The S 576A 

Instantly turn lamps on and off with just a light ‘Vl 
touch on a wall panel. Alternatively you can dim r; 

or brighten the lamps to any desired level by ; 
merely touching the panel for two or three 
seconds—very classy! 

The Altronlc Kit is complete in every way, 
including satin touch plates for that prestigious 

!ook SUPPLIED WITH _ 

K 6319 GOLD TOUCH PLATE $22.50 
SUPPLIED WITH ^ 

K 6320 SILVER TOUCH PLATE $22.50 


$4.95 


INFRA-RED 

REMOTE 

CONTROL 


Imagine being able to control all the functions of 
your touch lamp dimmer from your armchair. 
Well with our Infra-red Remote Control it all 
becomes possible. This unit combined with your 
touch lamp dimmer, will turn your lights on and 
off or dim them to any desired level,all at the 
touch of a single button * Altronics Scotchcal 
front panel supplied with quality "ABS" plastic 
Jiffy Box. 

K 6322 .$22.50 
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KITS GENERAL 


MOSFET POWER 
AMP MODULE 
150 WATT 

Studio Specifications 



irt circuit at lOKHz). 


. $65.00 


COMPLETE POWER SUPPLY KIT 
FOR K 5100 INCLUDES: 

* Power transformer—with Flux Shorting 
copper braid 

* Heavy Duty Bridge Rectifier 

* Computer Grade Filter Capacitors 

* Cables, Fuses, Terminal Block, etc. 


K 5110. $69.95 

TWIN RANGE LED TACH0 

0-1000 RPM/0-10,000 RPM K 4324 
(SEE ETI AUG 1980) $24.50 



lycmiun sysiems « mciuoes protection circuitry 
to prevent noise and high voltage spikes from 
the points and coil circuit damaging the 
eletronics. 


Display flashes when over-revlng occurs. 
Only 3 connections required to electrical system 


20 WATT UTILITY 
AMP MODULE 


OSCILLOSCOPE 

SENSATION! 


(See EA Oct '84) 


Here is a high power, general purpose power 
Amplifier module suitable forHiFi.guitarand PA 
applications employing sturdy, reliable 
MOSFET's in the output stage. 

Easy to build with minimum 
components required 



Design uses discrete transistors and is very eas> 
to build. In addition the Module presents an 
ideal opportunity for the Hobbyist to gain a 
J standing of ho-*■■■"■ *—- m 


u have a CRO ki 


understanding of how an Audio Amplifier works. 


SPECIFICATIONS: 

Input Impedance 100K Ohm approx. 

Output Impedance 0.1 Ohm approx. 

Signal to noise ratio58dB with respect to 1 Watt 
Frequency Response -3dB @ 45Hz & 68KHz 
Load Impedance 4 Ohms or Greater 

Quiescent Current 22mA with 8 Ohm Load 


DC Supply PWR Into 8 Ohms PWRInto4 0hm 


Our answer— up until 
built and tested units were 
not dearer than kits, if you could get a kit at all. 
The Altronic K 2000 Cathode Ray Oscilloscope 
kit has a guaranteed 5MHz band width but 
should go to around 6.5MHz. It also features 
75mm (3') CRT Blue Phosphor with accurate 
graticule, separate vertical and horizontal BNC 
type input sockets etc. Remember, a 5MHz 
scope is usually adequate to troubleshoot most 
micro processor and other digital circuitry as 
well! This is a wonderful opportunity to learn 
electronics and end up with a valuable piece of 
test equipment as well. The Altronic K2000 kit is 
absolutely complete. The chassis is prepunched 
and every component including nuts and screws 
are provided, along with instructions. 


ONLY $229 


CAT. 


k 5045 $17.95 VIDEO MODULATOR 


MASTERPLAY 

STEREO 


a Low Cost HiFI for the Kids 

Be a hero! build this fantastic little HiFiSet 
for the family next weekend. 


% 



The UM 1285—8 is a high performance 
intercarrier vestigial sideband modulator 
primarily intended for use in TV Games, VCR's 
and computers etc. Runs on either channels 3 Or 


Converts any Vid< 
Frequency. 

FEATURES: 




This Fantastic Little, Low Cost Stereo Amplifier 
and Record Player is easy to build and gives very 
good performance. 

This unit will deliver over 30 watts (peak) per 
channel making it ideal for the bedroom or for 


* Compact and low profile 

* Rugged and stable design 

* Good modulation linearity 

* Low Chroma/Sound beat product (55dB 

* Pre-tuned vision carriers Ch3,Ch4 

* Pre-tuned sound subcarrier 4.5MHz 

* Pre-tuned vestigial sideband filter 

* Built in Voltage regulator 

* Negative Transfer Characteristics 

* Suits all colour applications 

* 75 Ohm output from a standard RCA Socket 

* Ideal for PCB Insertion 

* Power required 6—15V DC 


the kids etc. 

Components mount on a single PCB 
exception of pots and switches. 

(Please note Wooden Plinth not supplied) 


F 2000 . 


$5.95 


the 


Unit suitable for 1,2,3,4,6 and 8 cylinder 
vehicles, 2 stroke or 4 stroke * Fully compatible 
with conventional, CDI and transistorized 
ignition systems * includes protection circuitry 


* Quality—Heavy Duty—Perspex screened 
front panel supplied 

* Original 'BSR' Turntable supplied which 
includes—strobe markings on platter, quality 
cartridge and diamond stylus, 45 and 33 
speeds, fully sprung base, adjustable counter 
weight, finished in black and silver trim. 


COMPONENT 
JOYSTICK 

Non—Centering 



K 5041 . $79.95 

Complete kit-less Turntable 
K 5040 . $50.00 


Metallic Knob 
For TV Games, Radio Control Unitsetc. 
Life 300,000 cycles 


$4.50 


























VIDEO AMPLIFIER 



Another 1st class project from EA Super cheap 
and Super effective. 

For Computers with low video output eg. 

"Taiwan Apples etc." this video amp can greatly 
improve picture stability and eradicate shimmer, 
screen swim etc. Two outputs, normal and 
inverted. 

For VCR’s : Tired of a grainy or snowy picture? 
Connect this amp internal to your television and 
presto the Improvement Is fantastic! 
(Documentation is quite detailed on connection 
to TV Sets) 



K 5850 Incredible Value $14.95 


VIDEO ENHANCER 


Lets face it, the mono sound you get from your 
typical VCR is dull, colourless and boring. This 
is a crying shame, as these days, movie makers 
invariably add outstanding stereo sound i 
sound effects to the movies they produce, f 
time you visit a modern movie theatre you will 
see (hear!) what we mean. Now a quite 
phenomenal enhancement to your VCR audio 
quality and impact realism can be achieved by 
feeding the Video sound O/P through you home 
HiFi system via. EA's simply brilliant VCR Sound 
Processor. Not only does it give simulated 
stereo but the inbuilt 5 stage graphic equaliser 
provides tonal depth for added realism and 
listening enjoyment. 


OPTIONAL WHISTLE FILTER 



******* 


THE EVER POPULAR MUSfCOLOUR IV 


Here's simple but effective video enhancer that 
is super easy to build at a fraction of the cost of 
commercial models. 

Unit sharpens picture detail, and can actually 
improve the quality of a copy by amplifying the 
top end of the video signal. 

SPECIFICATIONS: 

* Signal to noise ratio.—50db ref. IV p-p 

' * Frequency Response (flat) .. 1 Hz to 6.5Mhz 

—3db 

* Boost and Cut.Plus and Minus 6.3db 

* Gain .Odb 

* Input Impedance.820hms 

* Output Impedance.680hms 

Complete Kit Supplied in Deluxe Cabinet with 
Silk Screened Front Panel. 

AT LAST A VIDEO ENHANCER KIT 

K 5825 . $35.00 


MUSICOLOURIV 


Internal microphone or connei 
speakers for colour organ operation. 
(The lights connected to each channel 
pulse In beat to the music proportional 
to portion of frequency spectrum 
concerned). Four chaser modes 
forward and reverse. Output lamp load 
capacity a massive 2400 watts—that's 
100 party globes. Full Instructions and 
every last nut and bolt included. Great 
for parties, shop signs, display 
windows etc. 


BALANCED INPUT 
PRE-AMP (ETI Dec '82) 


GENERAL PURPOSE 
PRE-AMP 



High Performance 
balanced line input 
pre amp—makes a 
superb Mic I/P Stage 


K 5530 $18.50 

ALTRONICS KIT FEATURES: 

★ 5534 AN's for super low noise 

* TL 071 Bifet Op Amp (Great common mode 



LED BARGRAPH 
PEAK DISPLAY 


K 5510 

$8.50 



rejection ratio) genuine Texas instruments. 

SPECIFICATIONS: 

* Frequency response (10K load)—12Hz 
-60KHz + O.ldb 

* T.H.D. (output)-lOOHz 0.007%—1 KHz 
0.006%—lOKHz 0.012% 

* Input impedance—nominal 560 OHMS 

* Output impedance—nominal 260 OHMS 

* Common mode rejection ratio—easily 
adjustable to 80db 


* A Phono Pre-amp with RIAA frequency 
response. 

* A tape Pre-amp with NAB response. 

* A microphone Pre-amp with either 40,55 
or 80db of gain. 

* Or a Pre-amp for just about anything! 

Pre-Amp may be powered by any DC Voltage 
Volts. The output being 


between 10 _ _ 

automatically biased to about +6 Volts. 
High lOOdb Ripple Rejection. 


Incorporates our exclusive imported LED 
Bargraph Module giving a very professional 
finish. 

Great for the Car, Home HIFI, Disco Console, 
Mixers, Audio Monitoring etc. 

K 5412. $16.50 






K 5821 . $19.95 

******* 




Combination Colour Organ and Light 
Chaser. Four channel colour organ. 

>ct to 


K 5800. $89.50 
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VOICE OPERATED 
RELAY 




MICROWAVE OVEN 
LEAK DETECTOR 

* NO BATTERIES REQUIRED * 


This versatile Vox Circuit does just that. 
Whenever a noise or sound is made it triggers 
the circuit causing a relay to close. 

THINK OF THE USES: 

* Controlling Tape Recorders 

* Slide Projectors 

* Eliminate the need for a press to talk 
button on transmitters 

* Turning on external porch lights 

AND MANY, MANY MORE 


K 1824 .$12.50 

FM RADIO 
MICROPHONE 


ETI PROJECT 

Completely passive project receives 

_s- -*-—hich develops a 

ode driving the 


a detector C 


This simple FM Microphone kit ca ... 
next to no time and only requires an ordinary FM 
Radio for reception * Works in the standard FM 
Range 88—108MHz * Runs from a single 9V 
battery * High Sensitivity microphone insert 
supplied * Long range transmission 
approximately 30M. 

USES: 

* Wireless Microphone 

* Professional Eavesdropping 

* Listen to the TV in the kitchen 

* Makes an excellent child minder 

* Could be adapted to an alarm 

i.e. Send a tone to your Clock Radio when your 
Car Alarm trips. 

K 1106. $6.50 

SHORT WAVE 
ANTENNA KIT 



"Negative" ions give a feeling of well being and 
relaxation, clean the air of tobacco smoke and 
bacteria, increase concentration powers and 
gives relief from asthma, allergies, migrains, 
sinus trouble and bronchitis. 

Operates from 12-15V DC employing a DC-AC 
inverter and voltage multiplier rectifier to give a 
safe (HT) voltage of approximately 3kV DC to 
drive the emitter head. 


TV MASTHEAD AMP 



Monitor your microwave oven with this easy to 
build kit. All components mount on single PCB, 
including the meter. 

Genuine Hewlett Packard Hot Carrier Diode 
supplied 


1724 Still Only $14.50 

NEGATIVE ION 
GENERATOR 


VIDEO RF 
MODULATOR 

(See ETI Oct.'SI) 

m. .. 


If you cannot afford a Video Monitor for your 
computer this is the Kit for you. Super stable 
oscillator design and very low modulation 
distortion. 

FEATURES: 

* Works with both B and W and Colour TV sets. 

* Suitable for computers, TV games, TV pattern 
generators etc. 

* Deluxe kit featuring heavy duty diecast box 
for RF shielding 

* Input and output sockets. 

K 9760 .$17.50 

SPEAKER 
PROTECTOR KIT 

CHEAP INSURANCE - AN ALTRONICS 
SPEAKER PROTECTOR KIT COULD 
SAVE YOU *100« 



The Altronlcs Short Wave Antenna Kit comes 
complete with a full 30M of enamelled antenna 
wire. Quality egg insulator and plenty of wire to 
run to your set. Listen in across Australia or 
anywhere in the worldl 


$9.95 



For the economy conscious the same 
electronics employed with the K 5050 are 
available in single channel format. Jiffy box, 
printed front panel and all terminals supplied. 

K 5051 .$22.50 


BREATH TESTER 


This Alcohol Breath Tester from EA serves as 
personal guide to your Blood Alcohol level and 
we all know how important that is nowadays 
with random breath testing * Uses 10 LEDS to 
indicate level of intoxication * Simply breath 
into the sensor and watch the indicator rise. 
"Save yourself the worry as well as your licence" 


Only 


$29.95 






















MULTI SECTOR BURGLAR ALARM STATION 




-\\S 

$s«s®3f 



Protect your Home or Business from Intruders with this 
"State of the Art" Burglar Alarm System. 


Over the last few years, House Break-ins have increased dramatically—a check of 
recent police statistics is simply horrifying! The recovery rate of stolen goods is 
very low. This is partly due to the sheer difficulty in identifying goods as well as the 
incredible volume of property stolen. 

Now more than ever before, It make* extremely good sense to build and Install this 
ingenious Multi-Sector System. 

This unique Alarm System incorporates the features of the more expensive 
commercial models—at a fraction of the price. 

FEATURES: 

* Alarm has 8 separate input circuits—8 sectors can be monitored independently. 

* Each input circuit is provided with an indicator LED and a sector On/Off switch 

* Individual sector isolation allows the user to have some areas of the premises 
habited while others remain protected.e.g. Inside Off/Outside On. 

* Inputs accept both normally closed and normally open sensors 

* Two Inputs provided with an entry delay (between 10-75 sec) 

* Alarm is disabled by front panel key switch 

* Internal trip warning buzzer—alerts owner/occupant of pending alarm 
operation—great for the "forgetful'' amongst us. This buzzer is pre-settable 
between 5 and 55 seconds prior to Alarm. 

* Unique circuit detects automatically when any N/O or N/C loops are either 
open circuit or dead short.e.g.someone trying to bridge reed switches etc. 


* Automatic muting of the siren driver when under test—so as not 
to wake the whole neighbourhood. 

* Fully variable exit delay—between 5 and 45 seconds 

* Will drive a separate external horn speaker 

* Alarm output variable between 1 and 15 minutes. 

* When triggered—gives a switched double pole output for 
connection to external devices.e.g. Bells,TV Camera etc. 


* Switched output can be used to send a silent alarm through an 
auto-dialler circuit or similar. 

* Full battery back up provided via. 12V—1.2Ah battery 

* Alarm will operate for approx.2 days with mains disconnected. 

* Supplied in an attractive functional security case. 

K 1900 A Mere $139.00 


Suggested Alarm Accessories for use with the Multi Sector Alarm System 


Weatherproof Horn Speakers 

5 and 10 watt 


5W 

C 2010 $9.50 
lOUp $8.90 

10W , _ 

C 2015 $11.50 
lOUp $9.50 


Speakers Pressure Mats 

Ultra thin switch mat for 
A under carpet or mat etc. 

1 \ S 5184 $19.95 

4 ) 10Up $17.50ea ^ 

; Ree{J switch and Magnet Sets 

3 Types (Surface Mount) 


Standard Type 

Includes 2 Keys 


Security Key Switches 

High Security 

Pole 2 Position 

S 2500 $4.95 S 2510 $5.50 
10Up $4.10 lOUp $5.00 


Weatherproof Siren Horn 

12V DC 

Deafening / 

Siren Wail / a 

S 5158 $22.50 v ^ 
lOUp $20.00 v 
PIEZO ALARM 

Similar to "Sonalert" type. Absolutely ear 
piercing sound. Recommended voltage 5—15V 
DC. Ideal for almost all audio signalling 
applications, i.e. Fire, water and gas signalling, 
computer alarms, etc. 


S 5155 N/C SW $2.50 2.20 
S 5156 N/O SW $2.95 2.10 
S 5153 SPDT $2.98 2.59 

Changeover type 

NEW Concealed 
Reed Switch and 
Magnet Set 


ed y 


$4.50 ^0 


10Up $4.0U ' a 

DUAL FUNCTION W 


S 5066. Gives either a pulsed 
output (siren) or a continuous 
3 wire connection enables selection 
of either output. S517 o $5.95 


10Up $5.00 


Simply brilliant! Just drill recess your door or 
window and the magnet is flush mounted and 
thus "invisible". The Reed Switch segment is 
similarly mounted into the door frame or 
window frame and wired into your system. 
Can't be tampered with ochco (to ao 
Professional Quality u 5102 qtO.SO 

Fig '8' Cable 10U P 3J>0_ea 

Ideal for runs to and from 
pressure mats, sirens, reed 
switches, horn speakers or 

just about anything low voltage _ 

W 0200 2 X 14/.14 .20C per/M 

Grey and Black $ 10.00 per 100M Roll 



Alarm Circuit 

rIm T°ape f c " P e 

■ Brand 33M 

S 5180 $7.95 * Reel 


lOUp $7.50ea 
S 5181 Tape Terminating Blocks .45ea 
Alarm Tamper (Pin) Switches 

Low cost spring loaded switches simply make to 
frame (or earth) when pin is released i.e. by 
opening car or cabinet door etc. 

S 5145 52mm O/AII 12mm Pin Travel 

$ .80 .75 

S 5147 65mm O/AII 20mm Pin Travel 

1 - Jifixss. $ .90 .80 

















UHF WIRELESS SECURITY SYSTEM 


Just imagine a Security/Alarm system you can install in 
about an hour—uses no wiring or cables and costs less than $ 1 
for the mounting hardware. 

NEW UHF 317 MHZ MICROPROCESSOR 
CONTROL WIRELESS SECURITY ALARM SYSTEM 

Commercial grade, quality alarm systems are expensive—just phone one of the "Name" security firms and get a quote for your 
home—our estimate is that it will be anything up to $1,000 just for the equipment—then there is the installation-countless holes 
punched through walls, miles of wiring and a day or two of installers labour and thats around $25 per hour these days. 

Hardly worth the effort is it? After all what have you got to loose? — only the Video Player, CD Player, Camera, Hi Fi, TV, Jewellery 
and so on. 11 

Well all that is now changed — with our brilliantly engineered BONAX Wireless Security System Read on— 

TAKE IT WITH YOU IF YOU MOVE 

Apart from the flawless operation of the Bonax system—one of the great features is its application with rented or leased premises— 
lets face it, money spent on installing a wired system in your Home or Office, Factory etc. is irrevocably lost when you move on. 
With the Bonax you simply take it with you. 



MAIN 

CONTROL 

RECEIVER 

S 5210 

HAND 

HELD 

REMOTE 

CONTROL 

S 5230 



REMOTE 

SIREN 

S 5250 



This alarm system is a brand new inovative design that features 
completely wireless connection to all accessories, even the reed 
switches. It is the most professional security system we've ever 
appraised. Think of how easy it is to install a ’Wireless' alarm 
system. The benefits are endless, e.g. arming your Flat or 
Townhouse with an alarm you don’t need to run wires through 
the roof or drill great holes through your walls. When moving 
house the alarm is simple to dismantle and re-install elsewhere. 


The system divides protected areas into four different zones, 
programmable by dip switches in each transmitter/detector. 
Pocket remote control can simply arm or disarm any zone i.e. 
alarm your house perimeter from your bedside when retiring etc. 
this allows essential protection in some zones while cancelling 
other zones as desired. Each transmitter/detector unit can be 
programmed into interior or perimeter zone. Zones can be 
programmed for instant or delayed trip. The system has a built-in 
ear piercing siren for intrusion and panic alarm signals. It also 
has another dry relay output with normally closed, normally open 
contacts for connecting to other alarm reporting devices such as 
telephone dialer, additional outdoor siren etc. 

SYSTEM IS COMPRISED OF: 

4-ZONE MAIN CONTROL RECEIVERS 5210 $299.00 
FEATURES: 

• Wireless reception of external or internal sensors or detectors. 

• Selectable home or away modes for selecting internal and 
external arming or just external to allow movement inside the 
building. 

• Built in Piezo electric siren gives different signals to indicate 
different functions. 

• N/O + N/C Contacts. 

• Sends signal down power line to activate one or more remote 
sirens. 

The main control receiver runs on 250V AC with a 12V 1.2AH 
battery for emergency backup. All other units with the exception 
of the line carrier, run on a 9V battery each. The average life 
expectancy is approximately one year. System works around the 
317MHz frequency where there is less chance of false alarm. The 
range of the unit is nominally 80 metres in open space. 

ALARM AND INDICATION SOUNDS 

Intrusion Alarm — Panic Alarm — Arm Tone — Disarm Tone — 
Exit Click Tone — Monitor Tone — Tampering Alarm. 


PASSIVE 
INFRA RED 
DETECTOR 

S 5240 


- consists of an enclosed reed switch and compact UHF 

transmitter and a removable enclosed magnet. The unit is at rest 
when magnet and reed are side by side (within 25mm or 1 inch). 

When the magnet is moved away more than approximately 1 inch J 
the alarm signals to the Main Control Reciever and the alarm is « 
sounded. In practise the Reed/transmitter is mounted on the 
door or window frame with the magnet on the moving door or 
window. 

PASSIVE INFRA RED MOVEMENT 
DETECTOR S 5240 $99.00 

Ideal for the lounge room, family room or hallways e.g. anywhere j 
where an intruder is likely to pass through. Mounts up on the wall 1 

or on top of bookshelves etc. Detects movement within an area of ! 
9M by 9M by sensing intruder body heat movement through the 
protected area. Will not false trigger with the family cat or curtain j| 

movement etc.— as is the case with the cheaper Ultrasonic 
alarms. 

REMOTE PIEZO SIREN S 5250 $89.00 

This unit is an optional line carrier receiver. Receives signal >J 
through 'AC' line i.e. it would ideally be located in, say, the roof 
space and plugged into mains power. 

HAND HELD CONTROL TRANSMITTER 
UNITS 5230 $39.50 

A real joy to use— keep it at the bedside table-allows you to say 
alarm the house perimeters when retiring or you can take it with 
you when you go out, arming your system after you lock the door. 

Unit is a function control transmitter—to send 4 different signals. 



DETECTOR/TRANSMITTER UNIT 
(REED SWITCH) S 5220 $39.50 

Suitable for Windows and Doors 


Off—To disarm the system before entering. Home— To instantly arm the 
system with 'perimeter' detection only. Away—To arm complete system 
after a given exit delay time of about 40 sec.. Panic—To start an emergency 
signal whenever needed, in any mode. 


WILL IT INTERFERE WITH MY NEXT DOOR 
NEIGHBOUR IF HE ALSO INSTALLS A BONAX ? 


Fortunately no — each system is custom coded bv the owner 
when commissioned The chances of him programming the same 
code are non existant—in fact it is quite feasible to have a whole 
apartment block fitted out with an individual Bonax System in 
each apartment. T0 suit average home 

Package Consisting of: 

S 5210 Master 

S 5220 Reeds 

S 5240 Passive IRD 

§ 5250 _ Siren 

S 5230 Remote 

complete set of Batteries 


COMPLETE 
SYSTEM g 
s 5200 $599 o! 

























SECURITY EQUIPMENT 


ALARM CONTROL MODULE 

EASY TO INSTALL * BUILT IN SIREN DRIVER-DIRECTLY DRIVES LOW COST 
8 OHM HORN SPEAKERS, SIREN HORNS AND MECHANICAL BELLS * LOW POWER 
12V DC OPERATION 

The AC-811 is a low cost professional burglary 
protection system which detects the presence of 
an intruder who breaks into your home, office or 
business. The system also allows connection of 
emergency panic buttons, wall vibration 
switches, smoke and heat sensors, as well as 
freezing or flooding detectors to form a 
complete protection system. 

EXIT/ENTRY DELAY—Both NC and NO 
Contacts—Ideal tor homes, offices, 
factories, shops, caravans, any area 
requiring complete protection. 

S 5210 Only $39.50 

INFRA-RED MOVEMENT DETECTOR 


ULTRASONIC 

TRANSDUCERS 



S 5110 

$9.90 pr. 




The infra-red or IR detector for short falls into the black magic category. It basically is a high gaii 
passive tuned receiver of a particular IR band. The heart of the unit consists of a high gain len 
(antenna) which has a "Commutated" field of view. Its reception pattern is comb-like, but highly 
tuned to the IR wavelength of human bodies. When a human passes within proximity of the 
pickup area, the lens will selectively pick up IR radiation and then not. Movement across the 

, . 3SQ j p U | ses .- 


H=12mm 

Ultrasonic transmitter and receiver transducers 
operating at 40KHz + or - IKHz. Perfect for 
security applications etc. i.e. alarm sensors, 
counting sensors, remote control sensors and 

Sensitivity TX 106db RX -65db Dispersion angle 
20 deg. Max Input voltage 20V RMS Impedance 

TX 500 Ohms RX30K Ohm. Operating range'up 
to 9M 

Please Note only sold as Matched Pairs of RX.TX 

MINI BUZZER 5-15V DC 


as they do not transmit: 

— -.—. |t w |thout tripping 


_ a detector circuit. IR detectors are very reliable 
respond to non heatradiating objects. Curtains, for example, 


- alarm. Even the cat is unlikely tc 
of IR detectors 1 - ,J 



It represents the la 


• 12V DC powered • Small 

• Double Sensor • Computerised QC to 
lower failure rate • Built-in test lamp • Tamo- 

switch included • Alarm output SPST 30V 

S 5300 


$89.00 

ACTUAL 

DETECTOR 

APPROX. 

100W x60H x 90D 


Polarity conscious 

S 5162 $1.95 

CAR j# fa 

ALARM 

FAMOUS ARLEC 

S 5350 

$59.95 

Complete Alarm System for your Car. 
Nowadays this makes extremely good sense as 
literally 1000's of vehicles are stolen and 
vandalised each week in Australia! Entry/Exit 
delay, all wiring, terminals, hardware etc. 
supplied. Instructions permit even the novice to 

Makes equally good sense to fit to your boat. 



GENERAL PRODUCTS 


SPEEDRIGHT FAN 
/MOTOR CONTROL 


SUPERSWITCH 

TIMESWITCH 


Speedright can be u 

for:Controlling the speed of 
Electric Motors, Power Tools, 
Electric Fans, Hairdryers, 
etc.Dimming Lights: Table 
Lamps etc.Varying heat 
Intensity: Electric Radiators, | 

Water Jugs, Frypans, etc. 
Speedright enables a smooth, 
continuously variable change to 
be made in the rotational speed 
of electric tools and appliances 
with no appreciable loss of 

A 3008 .... $24.£ 

ROOM LIGHT 
DIMMER 


500 watt capacity-and 
'•> that is an awfully 
i bright room! Simply 
i install in 5 minutes in 
f| place of normal wall 
Sr or architrave switch. 
Fantastic for mood 
lighting the Dining 
room or for the 


ARLEC 
SUPER TOOL 


Fam ou. 

General purpose Plug-In time 
switch —10 Amp load 
capacity. Ideal for swimming 
pool pumps, water reticulat¬ 
ion systems, lighting control 



A 3050 $9.95 


. $26.00 


PROGRAMMABLE 

LIGHTING 

CONTROL Fits in p| ace of 

*■ ' :fs normal wall switch 

I (either vertical or 
| horizontal) 

I A 3005 

j $33.50 

Internal Microprocessor enables programming 
of up to 48 ON/OFF light sequences in 24 hours. 
Can be programmed to repeat a normal ON/OFF 
switching cycle, i.e. to deter would be burglars. 
Many other programming variations possible. 
500 watt rating. "Soft" turn on saves light bulbs. 
Includes extra light switch. 



A versatile Electric Tool designed for 

• Polishing * Cutting * Engraving * Drilling 

* Sanding * Grinding * Milling * Erasing. 
Operating voltage 12V AC/DC (Adptr. supplied) 

Designed in Australia, the Arlec ET571 is a 
compact, precision power tool which has a 
multitude of uses in and around the home, the 
office, factory, workshop, etc. It is ideal for 
miniature and electronic engineering, 
educational projects and drawing office work. 
The robust 12 watt motor operates at 10,000 
revolutions per minute. The unit is supplied with 
8 tools, 6 eraser sticks and a collet chuck with 
five collets for a variety of tasks including 
drilling, shaping, cleaning, grinding, and 
erasing. It can aslo be used with supplementary 
bits and cutters for milling, sanding, polishing, 
cutting and the superior continuous-line system 
of engraving. 

T 2340 Amazing Value $39.95 






















CAR SOUND 


AUTO REVERSE CASSETTE 


AM/FM CASSETTE CS500 



AUTO REVERSE M555 
AM/FM CASSETTE DECK 


* 8 watts per channel * Quality patented tape 
transport mechanism * Fast forward and 
rewind * All 1C circuitry * Frequency response 


liver * Sensitivity 3 UV 
iatts per channel power 
i-m khZ frequency response 
flutter less than .2% * Output 
impedance 4-16 OHMS * Power source DC 
13.2V neg. ground 350 MA No. slg. to 2.5 


i 3 3-10 KHZ. Dimensions: 4 


X 120W X 1 65 D. 


| C 9110. 

| GP-600 6" TRIAXIAL 
! SPEAKER SYSTEM 


REAR MOUNT STANDARD 


Our Auto Reverse Receiver/Player has all the 3| 
features you would expect from much dearer jjj 
sets. ★ Silky smooth tape transport * 3UV JJ 
FM sensitivity ★ Powerful stereo inbuilt jjj 
amplifier ★ Loudness switch. 

Superb Sound Reproduction. 

C 9125.only $119.50 || 

20 WATT TWIN CONE 5" 

NOW WITH WET STRONTIUM MAGNETS 



1 This superb speaker set employs 6" air 
j suspended Woofer— 2" Midrange—1% Tweeter 
1 to give a beautiful crisp, clear sound. 20W 
j Nominal—40W Max. 

C 9360 . $69.50 

G P-6960 6" x 9" OVAL 
TRIAXIAL SPEAKERS 


FLUSH OR REAR MOUNT 
COAXIAL CONVERTIBLES 

Use them as they are or discard the PVC 
removable shells and flush mount. 

25 watt max. input. Frequency response: 
100-15,000 Hz. Impedance: 4 OHM. Magnet 
weight: 10 oz. Our Top Seller! 

NOW WITH WET STRONTIUM MAGNETS 


C 9320 $27.50 pair 


20 WATT TWIN CONE 4” 



Another brilliant pair of speakers ideally suited 
to mount in your cars kick panels or rear parcel 
shelf. Using a 6" x 9" air suspension type 
Woofer—2V4 Mid Range—2" Tweeter Nominal 
15W—30W Max. 

C 9370 . $79.50 

GRAPHIC EQUALISER 
7 BAND 

0 Watt per Channel. 


$49.50 pair 


4" (106mm) ! 
air suspension 
speakers. C/W 
grills and fixing 
screws, cable etc. 
110-15,000 Hz. 
Impedance: 4 OHM 
Magnet: 6 oz. 

C 9325 $32.50 pair 


NOW WITH 
WET 
STRONTIUM 
MAGNETS 



2 


% *5* V ¥ *4 ¥ ¥ 


j Ultra compact car sound graphic. Simply_ 

j your car radio or Radio Cassette player through 
l this great amplifier and be amazed at the 
I difference. 30 watts max. per channel— 
| frequency Response to 20KHz. Mounts 

conveniently under the dash. 

C9132 Only $55.00 
1 VHF/AM AUTO ANTENNA 
; EXTENSION LEADS 


FULLY 

AUTOMATIC 

Extends automatically 
when ignition is turned 
on. Retracts similarly 
when turned off. Full 
kit includes all 

fixings. Full 


C 9420 

$45.00 



t 


LOCK DOWN 
AERIAL 

Stainless steel. 

1,5m extended length. 
Supplied with 2 keys. 


P 0463 1.2M 

P 0465 4M 


SPRING BASE 
AERIAL 

Heavy Duty Stainless Steel. 
1,5m extended length. 
Swivel base. 


C 9410 


$7.95 


































INSTRUMENTS AND TEST EQUIPMENT 


MS 45 PANEL METERS MU 45 PANEL METERS MU 52E PANEL METERS MU 65 PANEL METERS 
QUALITY CLASS 2.5 QUALITY CLASS 2.5 QUALITY CLASS 2.5 


TUNING 

METER 

CENTRE ZERO 


10 u 


SIGNAL 


EDGE PANEL METER 


STRENGTH 







Sensitivity<ha,,scale, fabeTeJ 1°0 

Q 0600 $5.50 Q 0605 $5.50 
lOUp $5.00 lOUp $5.00ea 

OVERLOAD 
PROTECTED 


ECONOMY 


TESTER 






instructions * Uses 
1 x 'AA' battery (supplied) 
Ranges—DC and AC0-10 
50,250,1000V—Decibels 
10 to + 22dB Current 
O-IOOmA Ohms 0.1 Meg 


Carry Case 
Q 1011 $2.50 Q 1013 $14.50 
POCKET SIZE MULTIMETER 


Ranges—DC Voltage— 

0.25,2.5,25,250,1000AC 
Voltage 10,50,250,1000 
DC Current 0.1,10500mA 
Resistance 0-10 Meg.in 3 
ranges. * Safety off 
position to protect the 
meter movement. Feature 

Q 1015 $19.50 




250 UA Sensitivity. 

Suitable for Signal 
Strength Indication 
etc. Graduated 1-10. 

Panel Cutout 35 X 15. 

Mounting Hole 
centres at 49mm. 

Q 0400 . $4.50 10Up . . . $3.90 
UNIVERSAL MULTIMETER 

PORTABLE WITH BENCH STAND 23 RANGES 

★ 20,000 Ohms/volt DC * 10,000 Ohms/volts AC 

★ Mirror backed scale * Overload protected * 
Unique carry handle doubles as a bench stand * 

Ranges—DC Voltage 
0.25,1,2,5,10,25,100, 
250,1000- 
AC Voltage-10,25, 
100,250,1000 
Decibels—20 to 
+ 22dBDC Current 50, 
500uA,5, 50,500mA 
Ohm meter 0-6 meg. 
Ohms in 4 ranges,30 
Ohms centre scale. 
Sizes 135 x 91 x 39mm 

Q 1002 $24.50 
Carry Case 
Q 1012 $3.50 

LAB.SERIES MULTIMETER 

Superb European 
styling with quality 
'Beckman' style 
rotary switch. Feat¬ 
ures mirror backed 
scale to help eliminate 
parallex errors. 

Ranges: DC Voltage 
2.5, 10, 50, 250, 1000 
AC Voltage 10,50 250, 

1000 DC Current 5, 

50, 500mA and 10A 
postion Battery test 
1.5V 'AA' 1.5V 'C and 
D' 9V Sensitivity 
20,000 Ohms/Volt D. 

Also features dB 


PRECISION ELECTRONIC FET 
MULTIMETER FOR 
LABORATORY OR WORKSHOP 

★ 10 Meg Ohm input * 12 Amp DC and AC 
Current Ranges * Centre zero Pointer Adjust 
for + and -readings * Single Range and 
Polarity Reversing switch * Power on LED 
indicator * Transistor Tester Inbuilt * P-P 
calibrated scale. 


Q 1050 

$59.50 


We're 

laboratory FET VOM. The Q 1050 breaks r 
ground for an advanced, prescision analogue 
meter of this quality below $100. The Q1050 has 
the advantages of digital multimeters i.e. 
insignificant circuit loading, high accuracy etc. 
without the misleading and erroneous readings 
that DVM's are "famous" for. 

DC VOLTS Rated Accuracy—bOHz 

Ranges—0-0.3, 1.2 12 —5MHz + 3%—dB— 

30,120,300, 1200V— 0- *10dB—+63dB at all AC 

+ 0.15,0.6,6,15,60,150, ranges. 

600V at Centre 0. rw ' M mDCMT 


Q 1020 $27.50 
10 AMP 
DC RANGE 


AC VOLTS 

Ranges—RMS 0-3,12, 

30,120,300,1200V- 
Peak-peak,0-8.4,33,84, rxi 
330,840,3300 

Input Impedai... ,.„, ww „_ IVW „ 

Approx. 1M Ohm 80PF, r x10 k 0-10M Ohm 
2.5M Ohm on 3V Range RxIM 0-1000M Ohm 


Within + 2.5% full scale, 
all ranges 

AC CURRENT 
Ranges—0-12A 
DC RESISTANCE 
Ranges— 

RXI 0-1K Ohm 
RxlO 0-1 OK Ohm 
RxlOO 0-100K Ohm 
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QUALITY TEST EQUIPMENT 




LAB.MULTIMETER DROP PROOF MULTIMETER TEMPERATURE 


With overload protection 



PROBE 



AT LAST! A temperature pro¬ 
be at a reasonable price. 


Q 1041 
Carry Case 


Use with our Q 1030 multimeter to measure from 
-50 deg C to 250 deg.C—that's right—a full 300 
deg.C range Now you can check heatsink 
temperatures, transistor and 1C cases—even 


$19.50 


Q 1036 .$19.50 

LOGIC PROBE 


Remember the days when high grade precision 
laboratory mulitmters were available only from the 
.... —. ...— «— —. . Kings Ransom?! — Well 


UK and l . _ __ 

that's history — The new Q1040 is everything a 
quality meter should be PLUS it checks transistor 
"" ‘ Eg "1 measures capacitors from 50 pF to 


50 UF. 

• 100K ohms/Volt DC Ranges • 8.5 ua movement 
. . a j 0Cle movement protected • Inbuilt 


oscillator for capacitance measurement. 

Ranges: DC voltage 250mV, 2.5V, 10V, 50V, 250V, 
1000V AC voltage 5V, 10V, 50V, 250V, 1000V (10K/V) 
DC Current 10 ua, 2.5mA, 25mA, 500mA, 10A AC Cur¬ 
rent ioa Resistance xi, xio, xik, xlOK Transistors 
npn/pnp hfe 0-1000 ICO 0-50uA capacitors 50pF to 
3uF, 0.1UFtO50UF 


llllllllllllllllll!l!lllllllll!!!l!!!il!!l!!!il! 


• 20,000 ohms/volt DC • 10,000 ohms/Volt AC 

• Taut band meter movement • integr-' 1 -- 

stand • uses Ixaa cell • Comes complete 
tery, test leadsand instructions. 

• RANGES DC voltage - 0.3,3,12,30,120,300,1200 AC 
voltage -12,30,120,1200 DC Current - 60ua, 3,30 300 
mA Resistance 0-5 Meg in 3 ranges 

• Battery test LO: 50 mA (1.5V) Hi: 250 mA (1.5V) 

• With temperature range (See right) 

Q 1030 .$39.50 

CARRY CASE 

Q 1035 .$12.50 



FEATURES: 

★ Directly powered from circuit under test (5V) 

★ Tested to 12.6 MHz 

★ DTL/TTL—CMOS Threshold selector 

★ Circuit loading 30UA approx. 

★ High-Low—pulse or memory LED indication. 
Impulse mode pulse length is extended to 
enable visual observation. In memory mode any 
detected level is continuously displayed until 


Q 1272 $29.50 4Up $27.50 


FAMOUS HITACHI F SERIES 
SQUARE SCREEN DUAL BEAM 

CRO V-21 2 DC TO 20MHz, 1 mV/div 



we are proud to include 
Hitachi's latest oscilloscope E«.=ti»..,.. 
in our range of test equip ttSZET" 

merit. im.n,*y modulation 

It features: • Thin, light 
and compact design (310W 

X 130H X 370D mm, 6 kg) • verticaloeflection 

• Large 6 inch rectangular, 
internal graticule CRT 

• vertical mode triggering 
selection to provide stable 
triggering of each channel UNCAL ' am '' 

• High accuracy ±3% F "“w»nd„id,h 

• High sensistivity . 
imv/div • Stable, low sfiTeiayim. 
drift design • TV sync Maxima inputs, 
separation circuit builtin 

• Convenient x-Y mode 
for phase difference 
measurements • Tilting Sen!l,lvl,v 
bail supplied 


• HORIZONTAL DEFLECTlOf 


• POWER REQUIREMENTS AC 100/120/220/240 V 110%. 


$699.00 


COLINE PROBE KIT 


With 10:1 Attenuation option 

Q 0153 .$35.00 
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TRANSFORMERS AUDIO 


LOW COST 
MINIATURE 
TRANSFORMERS 

From Just $1.00 


MU METAL SHIELDED 
MICROPHONE AND 
INPUT TRANSFORMERS 


MULTI PURPOSE SPEAKER 
TRANSFORMERS 


M 6672 

Primary: 240V 

Secondary: 15,17V5,20,24,27V5, 

30, at 1 amp. 

$8.95 ea lOUp $8.25ea 

GENERAL PURPOSE 
HEAVY DUTY 
All with 240V Primaries 
M 0144 

Secondary 28-0-28 2 amp 

$24.95 

M 0163 

Secondary 18V 6 amps 

$24.95 

M 5502 

Secondary 22-0-22V 1.25 amp 

$19.50 

SHIELDED TYPE WITH 
FLUX SHORTING STRAP 

M 0320 (Use with ETI Mosfet amp) 
Secondary 35-0-35 2.25 amp 
15V x 2 at .25 amp 

$39.50 


LOW COST MINIATURE 

Ideal tor Hobbyist Projects, Intercoms, 
Transistor replacements 450MW rated. 

COUPLING TYPE 10Up 

M 0212 10K/2Kct 1.20 1.00 

M 0222 3Kct/3K 1.20 1.00 

OUTPUT TYPE 10Up 

M 0216 1 Kct/8 1.20 1.00 

M 0226 500ct/8 1.50 1.40 


MICROPHONE TYPE 

Primary: 200 Ohm 
Secondary: 50 K Ohm 

A high quality item eminently suited to mixers, 
PA amplifiers and where an ultra low "hum" 
pickup level is desired. 

M 0701 $17.50 lOup $15.94ea 
BRIDGING/ISOLATING TYPE 

Use for coupling audio modules—prevents 
earth loops, hum etc. Essential coupling device 
where DC isolation is required. 

Nominal Impedance Ratio 10K/10K (1:1) 


4 WATT MODEL 

Professional grade grain oriented steel core for 
extended frequency response. 

Primary: 2.5K.5K Ohms 
Secondary: 2,4,8,16 Ohms 
Frequency Response: 30Hz—12KHz. Mounting 
hole centres 51mm. Ideal for high quality 
constant voltage PA Systems. 

M 1105 $4.95 lOup each $4.50 

20 WATT MODEL 

Primary Power Taps (100V Line) 
1.25/2.5/5/10/15/20W (Halve these for 70V line) 
Secondary Taps 4/8/16 Ohms. 


M 0702 $17.50 10up $15.94ea M 1120 $10.80 10ud $9.92 


MINI MAINS 


MEDIUM MAINS 


STANDARD MAINS 

M 6672 


Secondary: T2.6V ct 150mA 

$3.95 ea 10Up$3.25ea 


M 2156 

Primary: 240V 
Secondary: 6,9,12,15V at 


$5.95 ea 10Up$5.50ea $8.95 ea 10Up$8.50ea 


FERGUSON TRANSFORMERS 

LOW PROFILE CHASSIS MOUNT 


M 7112 2x 6V at 1.6A ea.) 

M 7115 2x 7.5V at 1.3A ea.) 

m 71 is 2x 9v at i ia ea.) $25.95 ea 

M 7124 2x 12V at 0.83A ea.) mi In 

M 7130 2x 15V at 0.66A ea.) 1”P 

M 7140 2x 12V at 1.6A ea.) **4.UUea 


Both 

,, v $33.95 ea 
») lOUp 
$30.55ea 


ARLEC 7VA 
PCB MOUNT 
TRANSFORMERS 


M 7012 2x 6V at 580mA e: 
M 7018 2x 9V at 380mA e: 
M 7024 2x 12V at 290mA ei 

All $12.50 ea. 


ioup $11.50 ea. 
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RESISTOR TABLE 


.5W 


1W 


.25W .25W 

Metal Carbon Carbon Carbon 

Film Film Film Film 
ALTRONIC OEM 
SPECIFICATION RESISTORS 

★ Tolerance 5%. 

★ Continuous work ing voltage 250V. 

★ Short cycle working voltage 500V. 


R 0010 R 0095 R 0201 


R 0542 R 0038 
R 0544 R 0039 
R 0546 R 0040 
R 0548 R 0041 
R 0550 R 0042 
R 0552 R 0043 
R 0554 R 0044 
R 0556 R 0045 


7K R 0568 R 0051 


R 0313 R 0403 


R 0014 R 0099 


R 0206 R 0316 


R 0103 R 0209 


R 0021 R 0106 


R 0107 R 0213 


R 0522 R 0028 


R 0530 R 0032 R 0117 


)118 R 0224 


R 0335 R 0425 


R 0036 R 0121 


R 0122 R 0228 


R 0426 120 
R 0427 150 


R 0339 R 0429 


R 0233 R 0343 


R 0132 R 0238 R 0348 


R 0138 R 0244 


R 0430 270 


R 0435 680 


R 0580 R 0057 R 0142 


R 0062 R 0147 


R 0151 R 0257 


R 0070 R 0155 R 0261 


R 0159 R 0265 


.25W 

Carbon 

Film 



SINGLE ROTARY POTS $1 2 o 

6.35mm {'/*") x 32mm (10+ $1.00) 


R 2003 IK R 2022 5K 

R 2005 5K R 2024 10K 

R 2007 10K R 2026 20K 

R 2010 20K R 2028 50K 

R 2012 50K R 2030 100K 

R 2014 100K R 2031 500K 

R 2015 500K R 2032 1M 

R 2016 1M R 2034 2M 

MlWfuRE^INGLE GANG 

16mm dia. 6mm shaft $0.95 

R 2042 - R 2056 LIN ... 

R 2060 R 2062 LOG ('0 + 


R 2042 
R 2044 

R 2046 10K 

R 2048 20K 

R 2050 50K 

3W WOUND POTS 


R 2052 
R 2054 
R 2056 
R 2060 
R 2062 


6.35mm (%”) x 40mm 

Plain Shafts 

R 2150 10R R 2156 100R 

R 2152 25R R 2158 200R 

R 2154 50R R 2160 500R 

DUAL ROTARY POTS 


LINEAR 

R 2100 10K 

R 2102 20K 

R 2104 50K 

R 2106 100K 

R 2108 500K 

R 2110 1M 

SWITCH POTS-SINGLE GANG 

6.35mm (14") x 40mm Plain Shafts 

R 2180 IK 

R 2182 5K 

R 2184 10K 

R 2186 50 K 

R 2188 100K 


MULTITURN TRIMPOTS 

Industry Prefered Type 
R 2410 100R R 2427 20K 

R 2415 200R R 2429 50K 
R 2417 500R R 2431 100K 
R 2419 IK R 2433 200K 
R 2421 2K R 2435 500K 
R 2423 5K R 2437 1M 
R 2425 10K R 2439 2M 


$3.95 
(10+ $3.50) 


TRIMPOTS 

MINI 2.54mm SPACING 

R 2501 100 R 2516 20K 
R 2503 200 R 2518 50K 

R 2505 500 R 2520 100K 
R 2507 IK R 2522 200K 
R 2509 2K R 2524 500K 
R 2512 5K R 2526 1WI 
R 2514 10K R 2528 2K 



Value Cat Valui 

36 R 0523 110 R 0535 360 R 0547 

i 43 R 0525 130 R 0537 430 R 0549 

i 51 R 0527 160 R 0539 510 R 0551 

62 R 0529 200 R 0541 620 R 0553 

I 75 R 0531 240 R 0543 750 R 0555 

91 R 0533 300 R 0545 910 R 0557 


STD 5mm SPACING 

R 2551 100 R 2566 20K 

R 2553 200 R 2568 50K 
R 2555 500 R 2570 100K 
R 2557 1KR 2572 200K 
R 2559 2K R 2574 500K 
R 2562 5K R 2576 1M 
R 2564 10K R 2578 2M 

Tom 40c each 10 Up 35c each 45c each 10 Up 40c each 

Between" Metal Film .25W 1% E24 Values 6c each 4c 100 up 
Value Cat Value Cat Value Cat Value Cat Value Cat Value Cat Value Cat 

IK R 0559 3.6K R 0571 UK R 0583 36K R 0595 110K R 0607 360K R 0619 I 

3K R 0561 4.3K R 0573 13K R 0585 43K R 0597 130K R 0609 430K R 0621 I 

,6K R 0563 5.IK R 0575 16K R 0587 51K R 0599 160K R 0611 510KR 0623 

2K R 0565 6.2K R 0577 20K R 0589 62K R 0601 200K R 0613 620KR 0625 1 

4K R 0567 7.5K R 0579 24K R 0591 75K R 0603 240K R 0615 750KR 0627 s 

3K R 0569 9.IK R 0581 30K R 0593 91K R 0605 300K R 0617 910KR 0629 ■ 



























CAPACITORS 


Values expressed in microfarad (UF) 
excepting ceramic and styroseal 
expressed in picofarad (PF) 



CERAMIC 50V 


R 2825 
R 2826 
R 2827 
R 2828 
R 2829 
R 2830 


R 2833 
R 2834 
R 2837 
R 2840 
R 2842 
R 2843 


LARGE CAPACITY CERAMIC 

R 2865 .1 UF .20 10 Up .15 100 Up .12 

R 2867 .22 .22 10 Up .20 100 Up .15 

R 2869 .33 .25 10 Up .22 100 Up .18 

R 2872 .47 .35 10 Up .30 100 Up .25 


POLYESTER (GREENCAPS) 100V 


n 



HIGH VOLTAGE GREENCAPS 
630V 




STYROSEAL (POLYSTYRENE) 
630 V 



All One Price .40 ea 
10 Up .35 100 Up .30 


ELECTROLYTIC CAPACITORS 
PCB MOUNTING TYPE 




VARIABLE TUNING 
CAPACITOR 60-160 PF 



MURATA TRIMMERS 

.95 10 Up .85 

D Series, top adjust., 2 pin, 5mm pii 


R 4007 5.2 -30 

R 4009 6.8 - 48 

R 4011 9.8 -60 


BIPOLAR ELECTROLYTICS 50V 


LOW LEAKAGE PCB ELECTROLYTICS 

WILL SUBSTITUTE FOR TANTALUM CAPACITORS 
IN 95% OF APPLICATIONS 



R 3501 -25W RESISTOR PACK 

Average contents: 300 $12.00 Value 

ONLY: $5.00 

R 3510 GREENCAP PACK 100V 


Average contents: 50 $12.00 Value 

ONLY: $5.00 

R 3515 CERAMIC PACK 50V 


Average contents: 100 $14.00 Value 

ONLY: $5.00 

R 3520 ELECTROLYTIC PACK 
PCB TYPE 


Average contents: 40 $14.00 Value 

ONLY: $5.00 










































SWITCHES 


MINI TOGGLE SWITCHES 

OEM QUALITY 250V 2 AMP RATED 



S1010SPDT $1.25 $1.10 

S 1025 SPDT Centre off 1.50 1.25 

S 1020 DPDT 1.50 1.25 

S 1035DPDT PCB Mnt. 2.50 2.25 

STANDARD TOGGLE 

Sturdy-Reliable 125V/3 AMP Rating 

S 1040SPST $1.10 
10 up .99 
| S 1050 DPDT $1.50 
10 up 1.35 

HEAVY DUTY TOGGLE 
o DPDT CENTRE OFF 


S 1055 $1.95 

MINIATURE 
PUSH BUTTON 

6mm mounting 
125V/3A Rating 

S 1060 Push to make contacts .45 

10 up .40 

S 1070 Push to break contacts .60 

10 up .54 


SNAP ACTION 

KEY BOARD SWITCHES f % 

M 


ULTRA LONG LIFE DESIGN 

Choose from 5 colours 

S 1095 Red S 1098 Green 
S 1096 Black S 1099 White 
S 1097 Yellow 
ALL .65 10 up .60 

SLIDE SWITCHES 

SUB-MINIATURE DPDT 
Plastic Handle 

S2010 .40 IpM 

10 up .35 

SUB-MINIATURE DPDT m 

Aluminium Handle 

S 2020 .50 .. LL ' 

10 up .45 

MINIATURE DPDT 

Plastic Handle Hj M 

S 2035 .70 . 

10UP .65 

MINIATURE _ 

3 POS. 2 POL. 

Aluminium Handle 


SEALED PCB MOUNT 
ROTARY SWITCHES 



These quality switches are fully enclosed to j 
keep the switch contacts free from airborne 8 
contaminants. The contact points are silver I 
plated for low contact resistance and the 3 
connection points finish in PCB style pins to 1 
allow direct insertion into circuit boards or I 
normal hardwiring as desired. 

Aureal plus feature is the ability to set the 8 
number of stops to suit your own distinct 1 
requirements, e.g. A 1 pole 9 position is 1 
easily implemented using our S 3021 

S 3021 . 1 Pole 

Configure from 1 pole 2 position through to I 
1 pole 12 position 

S 3022 . 2 Pole 

From 2 pole 2 position to 2 pole 6 position 8 

S 3025 . 3 Pole 

From 3 pole 2 position to 3 pole 4 position I 

s 3024 . 4 Pole 

From 4 pole 2 position to 4 pole 3 position I 

ALL TYPES.$1.95 ea. 

10 Up $1.75 25 Up $1.60 



MOMENTARY PUSH MODEL 

S 1080 Red Button l.( 

10 up 

PUSH ON- 
PUSH OFF MODEL 

S 1090 Black Button 1.60 
10 up 1.45 

DOUBLE POLE PUSH BUTTONS 

Two Models 250V/1.5A Rated 
S 1091 DPDT 
Alternate Action 3.00 
10 up 2!85 

S 1092 DPDT 
Momentary Action 2.50 
10 up 2.40 


RESELLERS - 
MANUFACTURERS 
For bulk rates, contact our 
Wholesale Company 
ALTRONIC DISTRIBUTORS 
(09) 381 7233 






















MICRO SWITCH 


S 3250 I.95 

10 up 1.50 


MICROSWITCH WITH 
PUSH BUTTON 
ACTUATOR I 


S 3255 
$2.50 
10 Up 
$2.20 


MC MURDO ROCKER SWITCH 

DPDT ILLUMINATED RED 

250V Neon lamp Inbuilt. 

Contact rating 250V 
AC 15A. Panel cutout 
27 x 22mm. Positive 
“snap In" mounting. 




S 3240 3.10 

10 up 2.85 


DIL SWITCHES 

GOLD PLATE SELF WIPING CONTACTS 


ea. 10 Up 

S 3050 4 Way 1.50 1.40 
S 3060 8 Way 2.00 1.75 
S 3065 10 Way 2.85 2.40 

PIN SWITCHES 

(Make to Earth) 

_ 


S5145 52mm L .80 10 Up .75 
S 5147 65mm L .90 10 Up .85 

MINI REED SWITCH 
S 5150 N/Open .60 10 Up .50 

MINI REED COIL 
S 5151 .90 10 Up .75 


12V DC Bobbin 
1 AMP Contact Rating 

S 4060 SPDT $2.00 

10 Up $1.75 

S 4061 DPDT $2.50 

10 Up $2.25 



S 4066 SPDT $2.75 
10 Up $2.25 

CRADLE RELAYS— Pinout compatible with ITT and Siemens nigh sens¬ 
itivity, high reliability, gold flashed contacts. Operate time 15 MS (max.), release time 
10 MS (max.). Insulation resistance 100M. OHM at 500V DC. Dielectric strength 



S 4068 24 

S 4070 12 

S 4071 24 


325 DPDT 2A 120VA $7.95 $715 

1600 DPDT 2A 120 V A $7.95 $7!l5 

! 170 4PDT 1A 60VA $8.95 $8.25 

1 700 4DPT 1A 60V A $8.95 $8.25 

Huge Savings with our Direct Import Price! 

CRADLE RELAY SOCKET Includes Retaining Clip 

S 4058 for DPDT Relays (S 4067/8) $1.80 lOUp $1.50 

S 4059 for 4PDT Relays (S 4070/1) $1.90 lOUp $1.60 

Terminal arrangement (Bottom view) 



HEAVY DUTY 
RELAY 

12 V coll 10 AMP'DPDT 
contacts 

OEM Quality. Heavy Duty 
Relay. Ideal for power supply 
and control circuit switch. 

S 4074 $9.95 
10 Up $9.25 


SCREW TERMINAL 
OCTAL SOCKET TO SUIT 

Socket allows easy 
chassis mounting and quick 
cable connection to screw 
terminals. 

S 4075 $3.95 10 up $3.50 



SUPER HEAVY 
DUTY RELAY 


S 4077 $7.50 

10 or more 


$7.00ea 



* Silver alloy contacts handle a massive 
30Amps. 

* Dieletric strength Min 1200V AC between 
open contacts, Min 4000V AC between bobbin 
and contacts. 

This great little relay It |ust the shot lor 
twitching extra heavy DC loadt or AC motort up 
to 2Hp. 

































PLUGS AND SOCKETS 


CROCODILE CLIPS 


P 0101 Black 
MEDIUM 
P0110 Red 
P0111 Black 


JACK PLUGS AND SOCKETS 

MINIATURE 


DC JACK (FE MALE LINE) 

a. “ 


DC JACKS 
(CHASSIS 
MALE) 


w 


2 PIN DIN CONNECTORS 



P 0116 3.5mi 
STANDARD 6.: 



CAR CIGARETTE 
LIGHTER 
PLUG 




P 0120 Plug 6.35mm Mono Piste .70 
P 0121 Plug 6.35mm Stereo Piste .98 
P 0123 Plug 6.35mm Mono Metal 1.10 
P 0125 Plug 6.35mm Stereo ” 1.15 


MINIATURE JACK 
SOCKETS 


QUALITY ENCLOSED 
TYPE 

P 0212 2.5mm 
P 0213 3.5mm 
P 0214 3.5mm 

STD 6.35mm JACK SOCKETS 


.99 .85 
.99 .85 

. 

1.75 1.52 


INLINE JACK SOCKETS 


P 0202 6.5mm Mono 

P 0204 6.5mm Stereo 

P 0206 3.5mm Mono 

P 0208 3.5mm Stereo 



RCA CONNECTORS Line Type 


P 0140 Plug Red 

P 0141 Plug Black 

P 0215 Socket Red 

P 0216 Socket Black 

ea. 10 + 

.40 .35 
.40 .35 
.40 .35 
.40 .35 

CHASSIS 1 Jj | 

MOUNT— ? I 

rca fTS^ 

PCB 

MOUNT 

RCA 


3, 5 and 6 PIN DIN PLUGS 

180 degree pin displacement 


.60 .50 P 0217 3 


INSULATED RCA SOCKETS 


8 PIN OCTOPUS (OCTAL) 































Cannon to Cannon Type 
Adaptors 3 Pin 


SPRING LEVER TERMINALS 


INSULATION 

DISPLACEMENT 

CONNECTORS 

PCB Mount ig Headers 
wi*h locking levers 




34 WAY DOUBLE SIDED 
EDGE CONNECTORS 

For Disc Drives etc. 0.1” Pitch 



5.95 10 Up 5.50 


1.50 1.40 

PCB Terminal Block 
5mm Pin Pitch 

ea 10 up 
P 2032 2 wav .75 .70 
P 2034 4 wav 1-00 .90 
P 2036 6 wav 1.50 1.40 

P 2038 8 wav 1-80 1.70 
P 204010 wav 2.20 2.10 


90 Degree Type ea 10 up 25 up 

P 0926 26 Pin 3.95 3.60 3.30 

P 0928 34 Pin 4.95 4.50 4.10 

P 0932 50 Pin 6.50 6.00 5.50 

Straight Type 

P 0939 26 Pin 3.95 3.60 3.30 

P 0941 34 Pin 4.95 4.50 4.10 

P 0945 50 Pin 6.50 6.00 5.50 

Cable Mounting socket 
With strain Relief 


P 2100 1.25 10 Up 1.05 

25 WAY D TO D 
SHIELDED LEADS 
P 0862 Male/Male $24.50 

P 0864 Female/Male $24.50 



ea 10 up 25 up 
P 0952 26 Pin 3.95 3.60 3.30 

P 0954 34 Pin 5.90 5.50 5 00 

P 0958 50 Pin 6.90 6.40 5.80 


iDCDiLPlug Headers 



CENTRONICS PLUG 36 Way 

Used universally with computer 
printers etc. Two types 
available (both male) 



ea 10 up 
P 0870 Solder tvpe 12.50 11.00 

P 0872IDC Cable type 12.95 12.00 

DIL Header Plugs 

Plug into standard 1C socket 
(Solder tail type) 


ea 10 up 25 up 
P 0917 14 Pin 1.50 1.35 1.10 

P 0918 16 Pin 1.80 1.60 1.50 

P 0920 24 Pin 2.50 2.30 2.10 

P 0921 40 Pin 3.50 3.10 2.95 

IDC D' RANGE CONNECTORS 


P 25 TO D 25 
fADAPTOR 

FEMALE TO FEMALE 

When used with P 0862 or 
P 0864 any combination of 
lead connection can be 
configured. 

P 0860 .... $16.50 


DUBBING SET 

ANY VIDEO TO ANY VIDEO 

P 0830 .$19.95 



P061414 Pin 
P061616 Pin 
P 0624 24 Pin 


1.50 

1.60 

3.25 


ZIF SOCKETS 
(Zero insertion Force) 



io up 
1.40 

1 50 P 0910 9 Pin Male 
3 00 P 0911 9 Pin Female 
P 0912 15 Pin Male 
P 0913 15 Pin Female 
P 0914 25 Pin Male 
P 0915 25 Pin Female 

IDC CABLE 


W 0616 16 wav 

10 UP W 0624 26 wav 

11.50 W 0634 34 wav 

13.80 W 0650 50 wav 




CAR BATTERY CABLE CLIPS 

Good for connecting your inverter arc welde 
ea 10 UP etc. to car battery. 

6.50 6.00 

6.50 6.00 

7.50 7.00 

7.50 7.00 

8.95 8.50 

8.95 8.50 

P 0012 Red $1.50 

P 0013 Black $1.50 

9V BATTERY SNAP 


1.75 1.65 

2.75 2.55 

3.60 3.35 

6.50 6.00 






















TOOLS 


ELECTRONIC TOOLS 
FOR HOBBYIST 
AND PROFESSIONAL 


HOBBYIST SERIES 
All with insulated handles 


NEEDLE NOSE 
PLIERS 100m (L) 

T 2003 . $5.50 


LABORATORY SERIES 

Will withstand years of use. Box-jointed 
construction with finely aligned edges. 
Insulated handles. 110mm length. 
Spring return action. 


PHILIPS DRIVERS 




MICRO LONG NOSE PLIER 
125mm (L) 

ill handle work a 


MINI LONG NOSE PLIERS 
100mm (L) 

and side cutters T 2001 . $5.95 




T 2075 . . $9.50 

FLAT NOSE PLIER 

Smooth jaws for delicate work. 

T 2060 . . . $8.95 


DIAGONAL CUTTERS 100mm (L) 


GENERAL PURPOSE 
WORKSHOP SERIES 

* 115mm Long * Drop Forged Steel 
* Box Jointed Construction 
* Insulated Handles 

DIAGONAL CUTTERS 

Suit medium to small work. Spring Return. 



STUBBY (83mm L) 

T 2110 Flat Blade . . 51.59 
T 2115 Philips Blade. $1.59 
NEON 

TEST SCREWDRIVER 

Handy for testing 100-250V AC 
T 2222 

$1.30 

ALIGNMENT S/DRIVERS 


= QUALITY SCREWDRIVERS 
JEWELLERS DRIVER SET 6 PC 


T 1401 100mm Shaft $1.70 

T 1402 200mm Shaft $1.85 
PEARL CATCH 

Super natty tool for picking up small screws, 




T 2010 . . . $7.50 


LONG NOSE WITH 
DIAGONAL CUTTER 


T 2030 . $7.50 

HEAVY DIAGONAL CUTTERS 
AND WIRE STRIPPER 

Rugged cutters with 1,2mm and 1,6 mm 
stripping holes. 

Ideal for wiring constructi 



T 2035 $ 6.95 

SIDE CUTTING PLIERS 


T 2200 . . . $4.50 

MINI 

5Smm O/A Length 

T 2100 Flat Blade 
1 . 6 mm .45 

T 2102 Philips Micro .60 

SMALL (2.6mm Blade) 

2 120 Blade Length 50mm 

Blade Length 100mm 
T 2130 

Blade Length 200mm .75 
MEDIUM (4.5mm Blade) 

T 2140 Blade Length 75mm .80 
T214t^~ 

Blade Length 150mm .95 

HEAVY DUTY 

T 2150 Blade 5.5mm x 75mm L . . $1.4 
T 2155 Blade 6^0 mm x 125mm L $1.9 


T 2380 

WIRE STRIPPER 

Hardened Jaws 

T 1510 

$2.95 


$3.95 



PROFESSIONAL 
AUTOMATIC 
WIRE STRIPPER 




T 1520 . . . $9.50 


POWERFUL NEW 
6000 RPM 
MINI DRILL 

FOR PC WORK 

Tons of Torque. 

°CB work, 
ated from 




12V DC 
chuck 


O/A Length 
T 2150 = 160mm 
T 2155 = 210mm 


DRILL BITS 

T 2320 , 8 mm 

$1.65 


capacity.^Suppliei 

T 2302 . . $14.95 
for PCB Work 

T 2325 1.0mm 

$1.65 






















SHEETMETAL 
NIBBLING TOOL 

Cuts any shape cut out in steel, 
aluminium or plastic. Very easy to 
use. Capacity steel .6mm. Aluminium 


ALIGNMENT TOOL SET 



NEEDLE FILE SET 

Use for contacts, points, general electro 
work. Very handy! Set of 5 files, 
round, square, half round, triangular 


T 1400 . . . $2.95 

ALLEN KEY SET 



LOW COST 
MICRON 25 WATT 


’) Light-weight • Interchangeable tips* efficient 
7 thermal transfer from element to tip • tip 
temperature maintains within the limits suitable 
for electronic work and also small household 
\ jobs • fitted with T 2434 tip-and of course, 
J) fully S.E.C. tested and approved. 

T 2415 $13.50 
REPLACEMENT TIPS 

T 2417 Micro Chisel ... $1.95 

T 2418 Mini Chisel .$1.95 

T 2419 Standard Chisel .$1.95 
PROFESSIONAL 
TEMPERATURE FIXED 
SOLDERING IRON 


• 370° Fixed Termperature 

• High Efficiency patented Heating Element 

• Iron clad, chrome plated, long life inter¬ 
changeable tips. 


IRON CLAD TIPS 


pretinned tips. Tip life expectancy ii 
s that of conventional plated tips. 

$19.50 




SET OF DRILLS 13 PC 

High Speed Sizes 1.5mm-6.5mm 
CHROME VANADIUM STEEL 


TWEEZERS 


T 2375 Needle Nose . $1.25 
T 2377 Duck Bill.95 

STEEL RULE 

300mm T 2382 . . . $2.95 

HOLE PUNCH SET 

A must for every enthusiast or serviceman. Cuts 
holes in nr*-‘ - - "— " 

punches a 

Sizes 

T 2360 

$21.95 

TAPERED REAMER 


METAL BENDER 

WHY PA Y Our Panbrake Sheetmetal bender continues to 
nn be one of our most P°P ular tools. Just the shot 
$15.00 for making up heatsinks, brackets. 

$7.95 



This it 
plated anc 
many time 

T 2420 

Comes supplied with T 2424 tip 

REPLACEMENT 

Micro Chisel—T 2423 1mm 
Mini Chisel—T 2424 1.5mm __ 

Standard Chisel—T 2425 3miri~— - 

All $2.95 ea. ar=0= 

SOLDER SUCKERS 

PROFESIONAL QUALITY 

Self cleaning plunger. Long life Teflon tip. 
Double diaphragm. Dual O-Ring seal. 225mm x 
20mm (d) 50mm stroke powerful suction. 



Make your own chassis, 

Unique slotted upper clamping bar ! 
allows complex corner bends etc. 
Handles up to 16 gauge metal and up to h 
445mm wide. 

T 2400 Direct import price! $89.95 

LOW COST 1C 
INSERTERS-EXTRACTORS 

— CMOS SAFE conductive plastic. 

handle. 8 to 4 n o phis. al ' 9nment 9uldes ,n 

— Ground strap can be connected. 

— One hand operation. 

INSERTERS 


DUAL O-RING SEAL 

T 1240 .$11.95 

T 1241 Rep lacem ent tip . $1.95 

12VOLT IRON 

Fitted with lighter plug 



SOLDERING 
IRON 

STANDS HEAVY IRON BASE 

UNIVERSAL 


ir- 


INSERTERS 

T 2520 8-20 Pin 

T 2524 24-28 Pin 
T 2536 36-40 Pin 

EXTRACTOR 

T 2550 8-40 Pin 

DE-SOLDER BRAID 





universal gauge. Suitable 
for all types of electronic 
soldering. Resin cored 
and includes bit saving 
additive. 

T 1200 $5.50 5 Up $5 

SOLDER HOBBY PACK T 1205 

Approx. 5m of 1.00mm 


$1.00 















































SEMICONDUCTOR DATA BOOKS 


MOTOROLA CMOS DATA 



B 1100. $11.95 


... „ „ B 1005. $13.50 

asaijnsSSS 5Up . $120 ° 

MSook 

I 989 Sfges MAM 

: 61101 . $i9 - 95 

SSSS&ttiEF 1 £*££ 


B 8 ?030 1520 .... .... $13.50 
5 Up. $12.00 

HANDBOOK REGULAT0R 
han T d A book EGULAT ° R 



II devices. Terrllic Pa 8«* : 1232 Year: 1984 

B 1007 . $13.50 

3 1104.$7.95 5 Up. 



$12.00 5 up . 


Page: 336 Year: 1982 
3 1055 .$9.95 


..$6.50 5 Up.$9.25 


MOTOROLA BONUS OFFER 

SET OF 9 TITLES 

B 9995 . $99.00 

SAVE $30 


NATIONAL SEMI BONUS OFFER 

SET OF 10 TITLES 

B 9996 . $89.00 

SAVE $22 
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COMPUTER BOOKS 


THE ULTIMATE 
GUIDE TO CP/M 



Penned by international computer expert David 
E. Cortesl, Inside CP/M is divided into a Tutorial 
Section and a Reference Section. The tutorial is 
again divided into four sections, one for 
Novices, Users, New Programmers and 
Experienced Programmers. The Reference 
Section is the most comprehensive we have ever 
seen and this book should sit proudly next to 
any CP/M system. 

plicable to CP/M 1.4,2.2,86, MP/M and 


Appl 

MP/I 


>/M2. 


ELECTRONICS AUSTRALIA 
PUBLICATIONS 


EA BASIC ELECTRONICS 

B 1300 .$3.50 

FUNDAMENTALS S/STATE 
ELECTRONICS 

B 1305 .$3.50 

INTRO TO DIGITAL 
ELECTRONICS 

B 1310.... .$4.50 

MICROPROCESSORS & 
PERSONAL COMPUTERS 

B 1315 .$5.00 

EA PROJECTS & CIRCUITS 
B 1320 .$3.00 


CP/M PRIMER (2ND EDN.) (152P) 

This manual is completely updated to give you the know-how to begin using and working with new or 
old CP/M versions immediately in any application. Includes the details of CP/M terminology, 
operation, capabilities, internal structure and more, plus a convenient tear out reference card listing 
CP/M commands. 

B 9005 . $23.95 

THE S-100 AND OTHER MICROBUSES (2ND EDN.) (208P) 

Examines Microcomputer Bus systems in general, 21 of the most popular systems in particular. Also 
how you can interface one to another 

B 9010. $14.95 

Z—80 MICROCOMPUTER HANDBOOK (304P) 

Completely covers Z-80 Hardware and software, with several chapters on the use of machine and 
assembly language plus a discussion on 5 different Z-80 Microcomputers. 

B 9050 .$19.95 

Z-80 MICROCOMPUTER DESIGN PROJECTS (208P) 

Provides a complete look at the internal architecture of the Z-80. You can even build a small, but fully 
operational Z-80 Microcomputer, having 2K of EPROM and 128 Bytes of RAM Programme it. check it 
out and use it in more than 75 pages of projects. 

B 9055 . $23.25 

Z-80 MICROPROCESSOR PROGRAMMING AND INTERFACING 

Quickly provides you with a solid foundation on the design and uses of the Z-80 Microprocessor at an 
advanced level. 

B 9058 .$23.95 

WORLD FAMOUS SAMS BOOKS 

, COMPLKTB THE 555 T1MEP TROUBLESHOOTING WITH 

«aMUMTT APPLICATIONS the OSCILLOSCOPE 

SOlUV'criXidT This book includes Oscilloscope basics and 
i^nl^r 800 ^! operation. A discussion of probe types and 
with rxpf mmcut. ^ s fx chapters on TV troubleshooting. An 

additional chapter helps you troubleshoot 
■roi e digital logic circuits 256P. 

B 2010 .$16.95 

THE 555 TIMER APPLICATIONS 
SOURCEBOOK 

Describes construction and use of various 
versions of the 555 Timer and gives you 
many practical applications as wen as being 
H ■ packed with experimental circuits. 160P. 

■*iiu VVi B 2020 .$10.50 



ETI 

PROJECT 


BOOKS 


VINYL BINDER 

Holds 12 magazines, eat 


Just the shot for each 
year's set of Electronics 
Australia, ETI or any of 
yourfavourite magazines. 

Suits all A4 size publicat¬ 
ions (275 x 210). Very 
smart Royal Blue colour 
with beautiful gold 
embossing. 


B 9999 . 
4 Up... 


$5.95 

$4.00 



SIMPLE PROJECTS VOL.2. S2.95 

ETI CIRCUITS NO.1 .|2.95 

ETI CIRCUITS NO.2.$2.95 

ETI CIRCUITS NO 3.$2.95 

ETI CIRCUITS NO. 4. $2.95 

ETI TOP PROJECTS NO.5.$3.00 

ETI TOP PROJECTS NO.6.$4.95 

ETI TOP PROJECTS NO.7.$4.95 

ETI TOP PROJECTS NO.8. $4.95 

ETI TOP PROJECTS NO.9.$4.95 

PROJECT ELECTRONICS.$4.75 

$4.75 

TECHNIQUES VOLZ.$4.95 

TECHNIQUES VOL.3. $4.95 

ETI CIRCUIT TECHNIQUES VOL.4 .$5.95 

ETI ELECTRONICS IT'S EASY VOL.1.$5.95 

ETI ELECTRONICS ITS EASY VOL.2.$5.95 

COMPUTERS AND COMPUTING VOLZ.$4.95 

COMPUTERS AND COMPUTING VOL.4 .... $5.95 

ELECTRONIC GAMES AND NOVELTIES. $3.95 

ELECTRONIC PROJECTS FOR CARS $3.95 

.ECTRONICS ANNUAL . $4.95 

TREASURE DETECTORS $3 95 

PROJECTS. $5.00 

$4.95 

EXPERIMENTERS HANDBOOK.. $7.95 


__wee ... 

protection devices 
measures. 336. 

B 2070 . 


HOW TO READ SCHEMATIC DIAGRAMS 

Helps you quickly learn to read roadmaps of 
Electronic circuitry and shows you how 
contemporary components are combined to 


s you step by step 


,_..n circuits. Also 1 1.... , -P 

through a sample schematic. Includes 
updated symbol definitions, logic symbols 


B 2030 .$11.50 


DIGITAL LOGIC CIRCUITS 

Shows you how to make basic digital tests 
and measurement as efficiently as possible 
and assumes you have no previous 
experience with digital circuitry. 

B 2040 .$23.95 


ELECTRONIC MUSIC CIRCUITS 

Shows computer and electronics hobbyists, 
musicians and studio engineers how to build 
a custom electronic music synthesizer 
Outlines many other designs ”"' 1 **•““ 


. $23.95 


SECURITY SYSTEMS 

Shows you how to design and install yo 
own high quality home security system., 
Helps youmake a security survey of your 


high quality home security syste 

--"ke a security survey of y__. 

_ _ the most efficient sensors, 

layout the wiring and complete the job 
yourself. 144P. 

B 2060 .$13.95 

COMPLETE GUIDE TO SECURITY 

Helps you protect against burglary, theft and 
armed robbery anywhere-witn a wealth of 
practical advice on using simple self- 


I other security 


. $19.95 


- 














































■CONDUCTORS 


DIODES 

Z 0022 BA102 SI Vari Cap 
Z 0024 BAW62/BAW76 Diode 
Z 0029 OA90 Ger.Diode 
Z 0030 0A91 Ger.Diode 
Z 0035 OA95 Ger.Diode 
Z 0060 5082-2800 Schottkey 
Diode 

Z0101 1N914/1N4148 Diode 

Z 0105 1N4002 100V 1 Amp 
Z 0109 1N4004 400V 1 Amp 
Z 0112 1N4007 1000V 1 Amp 
Z 0115 1N5404 400V 3 Amp 
Z 0118 1N5408 1000V 3 Amp 
Z 0120 R250H 400V 6 Amp 

DIODE BRIDGES 

Z 0130 W02 Bridge 200V 
1.2 Amp 

Z 0132 W04 Bridge 400V 
1.2 Amp 

Z 0134 PW04 Bridge 
400V 6 Amp 

Z 0137 FP14040 400V 40A 
Bridge 

Z 0139 FB3504 400V 35A 
Bridge 


ZENERS 

.5 WATT 
All Om 

Z 0303 
Z 0306 
Z 0308 


Z 0312 
Z 0314 
Z 0316 


i Price. .35ea. 
3V3 1N746 Z 
3V6 1N747 Z 
3V9 1N748 Z 
4V3 1N749 Z 
4V7 1N750 Z 
5V1 1N751 Z 
5V6 1N752 Z 
6V2 1N753 Z 
6V8 1N754 Z 

7V5 1N755 Z 
8V2 1N756 Z 
9V1 1N757 Z 
10V 1N758 Z 


5 WATT 

ill One Price. ,75ea. lOUp. . ,65ea 

Z 0405 5V1 Z 0415 15V 

Z 0409 9V1 Z 0418 18V 

Z 0412 12V Z 0422 22V 

Z 0413 13V Z 0424 24V 

SCR’S.TRIACS,TRIGGERS 


BT136/500 TRIAC 
500V/4A 

BT137/500 TRIAC 
500V/8A 

BT138/500 TRIAC 
500V/12A 
BT139/500 TRIAC 
500V/16A 
ST2/BR100 Diac 
ST4 Diac (Equiv HT32) 
C103B/MCR100 
SCR 200V/.8A 
C106D SCR 400V/4A 
T0126 

C106Y SCR 30V/4A 
Sensitive Gate 
C122E SCR 500V/8A 

BSTD-1026M SCR 

400V/10A 


VOLTAGE REGULATORS 


Z 0505 7805 +5V 1 Amp Reg. 
T 0-220 

Z 0506 7806 +6V 1 Amp Reg. 
TO-220 

Z 0508 7808 +8V 1 Amp Reg. 
TO-220 


Z 1710 
Z 1712 
Z 1715 
Z 1720 


Z 1768 
Z 1769 



lOUp. . ,30ea 
0330 11V 1N962 
0332 12V 1N963 
0334 13V 1N964 
0336 15V 1N965 
0337 
0338 18V 1N967 
0340 20V II 
0342 22V 1N969 
0344 24V 1N970 
0346 27V 1N971 
0348 30V 1N972 
0350 33V 1N973 
0352 36V1N4753 
0375 75V 1W 




















SEMICONDUCTORS 


TRANSISTORS 

(Continued) 

Z 1250 2N5484 
Z 1251 2N5485 

Z 1252 2N5486 
Z 1258 2N5589 
Z 1259 2N5590 
Z 1260 2N5591 
Z 1280 2SC1306 
Z 1281 2SC1307/2SC1969 


Z 1245 2N5458/MPF 104 FET 
Z 1246 2N5459/MPF 105 FET 
Z 1248 MFE131 Dual Gate 
Mosfet 

Z 1510 2SK134 Hitachi 
Mosfet 

Z 1512 2SJ49 Hitachi 
Mosfet 


UNIJUNCTION 


Z 2010 
Z 2021 
Z 2501 


Z 2512 
Z 2516 
Z 2524 
Z 2528 
Z 2532 
Z 2536 
Z 2540 
Z 2545 
Z2546 
Z 2550 
Z 2552 
Z 2554 
Z 2558 
Z 2560 
Z 2580 
Z 2590 
Z2595 


Z 2645 
Z 2650 


CA3130 FET Op.Amp 
8 Pin Dil 

CA3140 FET Op.Amp 
8 Pin Dll 
ICL7555/TLC555 

CMOS Timer 
LM301 Op.Amp 
(Un-Comp) 

LM307 Op Amp 
LM308 Super Beta 
Op.Amp 
LM310 Voltage 
Follower 
LM311/UA311 
Comparator 
LM324 Low Power 
Quad Op Amp 
LM334Z Constant 
Current Source 
LM339 Quad 
Comparator 
LM/UA 348 Quad 
Op Amp 
LM358 L/Pwr 
Dual Op Amp 
LM 380 Power Amp 
8 Pin Dil 

LM380 Power Amp 
14 Pin Dil 
LM381 Low Noise 
Dual Pre Amp 
LM382 Low Noise 
Dual Pre Amp 
LM384 5 Watt 
Audio Pwr Amp 
LM393 Dual 
Comparator 
LM394CH Matched 
Transistor Pair 
LM709/UA709 
Op Amp 
LM741 Op Amp 
8 Pin Dil 
LM747 Dual 
Op Amp 

LM1458/4558 Dual 
Op Amp 
LM2917 Freq.to 
Voltage Conv. 
LM/CA3080 Transcon 
Op Amp 

LM3086 Transistor 


.80 


.68 


16.50 16.00 

19.50 19.00 
20.95 19.50 

2.70 2.50 

8.95 8.10 


SPECIAL FET/MOSFET 


.55 .50 
.50 .45 

1.95 1.80 


Z 2665 
Z 2670 
Z 2672 
Z 2674 
Z 2690 
Z 2700 


LM3900 Quad Norton 
Op Amp 

LM3905 Precision 


0 Led 


Z2755 
Z 2758 
Z 2760 
Z 2762 
Z 2790 


Z 2792 


Z 2815 
Z 2861 


Z 2864 
Z 2871 
Z 2872 


Oscillator 
LM3914 Led Bar/ 

Dot Driver 
LM3915 Led Bar/ 

Dot Driver 
LM3916 Led Bar/ 

Dot Driver 
LM/RC4136 Quad 
Op Amp 

MC1408 8 Bit Mult. 
D—A Conv. 

NE555 Timer 1C 
NE556 Dual Timer 1C 
NE570 Compander 1C 
NE571 Compander 1C 
NE5534N Op Amp 
Low Noise 
NE5534AN Op Amp 
V/Low Noise 
OM350 VHF Pre Amp 
TA7205 5W CB/PA 
Power Amp 
TL061 Lo/Pwr 
JFET Op Amp 
TL062 Lo/Pwr 
2XJFET Op Amp 
TL064 Lo/Pwr 
4XJFET Op Amp 
TL071 Lo/Nse 
JFET Op Amp 
TL072 Lo/Nse 
2XJFET Op Amp 
TL074 Lo/Nse 
4XJFET Op Amp 
TL081 GP JFET 
Op Amp 

TL082 GP 2XJFET 
Op Amp 

TL084 GP 4XJFET 
Op Amp 

TL494 Pulsewidth 
Mod Cont CCT 


Z 7401 
Z 7402 
Z 7403 


Z 7404 
Z 7405 
Z 7406 


| Z 7409 
: Z 7410 
Z 7411 


Z 7413 
Z 7414 
Z 7417 
Z 7420 
Z 7421 
Z 7423 


7400 Quad 2 Input 
Nand Gate 

7401 Quad 2 Input 
Nand Gate 

7402 Quad 2 Input 
Nor Gate 

7403 Quad 2 Input 
Nand Gate (OC) 

7404 Hex Inverter 

7405 Hex Inverter (OC) 

7406 Hex Inverter 
Buffer Driver (OC) 

7407 Hex Buff/Drv (OC) 

7408 Quad 2 IP +VE 
And Gate 

7409 Quad 2 IP +VE 
And Gate 

7410 Triple 3 Input 
Nand Gate 

7411 Triple 3 Input 

And Gate 

7412 Triple 3 Input 
Nand GT (OC) 

7413 Dual Nand Gate 
Schmitt/Trigger 

7414 Hex Schmitt 
Trigger 

7417Hex Buffer 
Drv (OC) HV 

7420 Dual 4 Input 
Nand GT 

7421 Dual 4 Input 
And Gate 

7423 Dual 4 Input 
N.GT W/Strobe 


^ Z 7425 
Z 7427 


Z 7430 
2 65 Z 7432 
Z 7437 


Z 7440 


3.15 


Z 7442 


Z 7447 
5 

Z 7450 


■ 40 Z 7451 

1.10 Z7453 

3 95 Z 7454 
Z 7460 


Z 7470 
9-95 Z 7472 


2- 60 Z 7473 
1.50 2 7474 
2-1° Z 7475 
450 Z 7476 
85 Z 7482 
1.35 Z 74 8 3 
315 Z 7485 
95 Z 7486 


60 Z 7490 
Z 7491 
3.30 2 7492 
Z 7493 
3 80 Z 7494 
Z 7495 
Z 7496 
Z 7700 


7425 DL 4 Input Nor 
GT W/Strobe 
7427 Triple 3 Input 
Nor Gate 

7430 8 IP Nand Gate 
7432 Quad 2 IP or Gate 
7437 Quad 2 IP Nand 
Buffer 

7440 Dual 4 IP Nand 
Buffer 

7442 BCD TO Decimal 
1 of 10 Decoder 
7447 BCD TO 7 Seg. 
Decoder Driver 

7450 DL 2W 2 IP 
A/O Inv.Gate 

7451 And Or Inv Gate 

7453 Exp 4W A/O 
Inv Gate 

7454 4W A/O Inv Gate 
7460 Dual 4 Input 

Expander 

7470 And Gated JK 
Flip Flop 

7472 And Gated JK 
Flip Flop 

7473 Dual JK FF 
W/—Clear 

7474 Dual D—Type 
Flip Flop 

7475 Quad Bistable 
Latch 

7476 Dual JK 
Flip Flop 

7482 2 Bit Binary 
Full Adder 

7483 4 Bit Full 
Adder 

7435 4 Bit Magnet 
Comp 

7486 QD 2 IP Exc. 

Or Gate 

74S0 Decade Counter 

7491 8 Bit Shift Reg. 

7492 Divide By 12 Cntr 

7493 4 Bt Binary Cntr 

7494 4 Bt shift Reg 

7495 4 Bt shift Reg 

7496 5 Bt Register 
74100 8 Bit Bistable 


Z 7707 
Z 7709 
00 Z 7721 

00 2 7722 
00 

75 ^ 7723 
Z 7725 
Z 7732 
Z 7741 
Z 7743 
Z 7760 
Z 7761 
Z 7762 
Z 7773 
Z 7778 
Z 7790 
Z 7791 
Z 7792 


74107 Dual JK Flip 
Flop 

74109 Dual JK Flip 
Flop 

74121 Monostable 
Multivibrator 

74122 RTG Monostable 


+ CL 


15 


74123 DL Retrig Mono 
Multivibrator 

74125 Quad Bus 
Buff Gate 

74132 QD 2 IP Nand 
Schmit Trigger 

74141 BCD TO Decimal 
Decoder/Driver 

74143 Counter/Latch/ 
Decoder/Driver 

74160 BCD Decoder 
Counter As RS 

74161 4 Bit Binary 
Counter as RS 

74162 BCD DCD Cntr 
SY.RS 

74173 4 Bit D Type 
Flip Flop 

74178 4 Bit Univ. 

Shift Reg 

74190 Sync Up/Down 
Counter 

74191 Up/Down Bin 
Counter 

74192 Up/Down 
Decoder Cntr DCL 


_ 


_ 
































SEMICONDUCTORS 


(Continued) 


Z 7793 74193 P/Settable 

Binary Up/Dn Cntr 

Z 7910 74365 Hex Buffer 
Com En 

Z 7920 74390 Dual Decade 
RIPL.Cntr 

Z 7923 74393 DL 4 Bit 

Binary RIPL.Cntr 

Z 7926 74426 Quad Gate 

Z 8000 74LS00 Quad 2 Input 
Nand Gate 

Z 8001 74LS01 Quad 2 Input 

Nor Gate 

Z 8002 74LS02 Quad 2 Input 
Nor Gate 

Z 8003 74LS03 Quad 2 Input 
Nand GT (OC) 

Z 8004 74LS04 Hex Inverter 

Z 8805 74LS05 Hex I nverter (OC) 

Z 8008 74LS08 Quad 2 Input 
And Gate 

Z 8009 74LS09 Quad 2 Input 
And Gate 

Z 8010 74LS10 Triple 3 Input 


d GT 


Z 8011 74LS11 Triple 3 Input 


d GT 


Z 8012 74LS12 Triple 3 Input 
Nand GT (OC) 

Z 8013 74LS13 Dual Nand GT 
Schmitt Trigger 

Z 8014 74LS14 Hex Schmitt Trig 
Z 8020 74LS20 Dual 4 IP 
Nand Gate 

Z 8021 74LS21 Dual 4 IP 
And Gate 

Z 8027 74LS27 Triple 3 IP Nor GT 
Z 8030 74LS30 8 IP Nand Gate 
Z 8032 74LS32 Quad 2 IP or Gate 
Z 8033 74LS33 Quad 2 Input 
Nor Gate (OC) 

Z 8037 74LS37 Quad 2 Input 


d Buff 


Z 8042 74LS42 1 of 1 Decoder 
Z 8047 74LS47 BCD TO 
7SD/DRV (OC) 

Z 8048 74LS48 BCD TO 
7 SEG DEC/DR 
Z 8049 74LS49 BCD TO 
7SEG DEC/DR 
Z 8054 74LS54 2 Wide 
2 IP ADI Gate 
Z 8073 74LS73 Dual JK 
FF W/-Clear 
Z 8074 74LS74 Dual D 
FF+Preset+Clr 

Z 8075 74LS75 4 Bit Bistable Lch 
Z 8076 74LS76 Dual JK Flip Flop 
Z 8078 74LS78 Dual JK Flip Flop 
Z 8083 74LS83 4 Bit Full Adder 
Z 8085 74LS85 4 BT 
Magnit.Comp 

Z 8086 74LS86 Qd 2 IP Exc 
Or Gate 

Z 8090 74LS90 Decade Counter 
Z 8092 74LS92 Divided 
by 12 Counter 
Z 8093 74LS93 4 BT 

Binary counter 
Z 8095 74LS95 4 BT Shift 
Register 

Z 8107 74LS107 Dual JK 
Flip Flop 

Z 8109 74LS109 DL JK 
EDGE-Trig FF 
Z 8112 74LS112 DL JK 
EDGE-Trig FF 
Z 8122 74LS122 RTG 
Monostbl+CL 
Z 8123 74LS123 DL RTG 
Mono+CL 

Z 8125 74LS125 Quad Bus 
Buffer Gate 


Z 8147 
Z 8148 
Z 8151 
Z 8153 


Z 8156 
Z 8157 
Z 8158 
Z 8160 
Z 8161 
Z 8162 
Z 8163 
Z 8164 
Z 8165 
Z 8166 
Z 8173 


Z 8191 
Z 8192 


Z 8194 
Z 8195 
Z 8221 
Z 8240 
Z 8241 
Z 8244 
Z 8245 
Z 8257 
Z 8258 


74LS126 Quad Bus 
Buffer Gate 
74LS138 1-OF-8 
BT DCR/MPX 
74LS139 DL 2-4LN 
DCR/M PX 
74LS147 10LN 
DC-4LN PR EN 
74LS148 8 LN-3LN 
PR Enconodr 
74LS151 1 0f8SL 
CTR/MPLX 
74LS153 Dual 
4 Input Mplxr 
74LS155 DL 1 of 4 DCDR 
74LS156 DL 1 of 
4 DCR OC 
74LS157 Quad 2 
IP MPXR N/INV 
74LS158 QD 2 IP 
MPLXR INVRT 
74LS160 BCD Decade 
CTR AS.RS 
74LS161 4 BIT BNY 
CTR AS.RS 
74LS162 BCD DCD 
CTR SY.RS 
74LS163 4 BIT BNY 
CTR SY.RS 
74LS164 8 BIT 
SHIFT REG. 

74LS165 PRLL LD 
8BIT SFTRG 
74LS166 8 BT PISO 
SFT REG. 

74LS173 4 BT D 
TYPE REG. 

74LS175 QD D TYPE FF 
74LS190 UP/DN 
DCD CTR 
74LS191 UP/DN 
BINARY CTR 
74LS192 UP/DN 
DCD CTR 
74LS193 UP/DN 
Binary Cntr 
74LS194 4 BT L-R SFT 
REG 

74LS195 4 BT PRL 
AC SFT REG 
74LS221 DL 
Monosble MVIB 
74LS240 OCTAL 
TRI-ST DR 
74LS241 OCTAL 
TRI-ST DR 
74LS244 OCTAL 
Buffer/DR 

74LS245 OCTAL Bus 
Trans 

74LS2S7 QD 2 Input 
MPLXR 3-ST 
74LS258 QD 2 Input 
MPLXR 3-ST 
74LS259 BBT Address. 


Z 8266 
Z 8273 


Z 8367 
Z 8368 
Z 8373 
Z 8374 
Z 8377 
Z 8393 


74LS266 QD EXC 
NOR GT OC 
74LS273 OCTAL D 
Type FF 
74LS365 HEX 

3 State Buffer 
74LS366 HEX 3 

State Inv Buffer 
74LS367 HEX BFFR 

4 BT+2 BT 
74LS368 HEX INV 4 

BT+2 BT 
74LS373 OCTAL 
Trans Latch 
74LS374 OCTAL D 
Type FF 

74LS377 OCTAL D 
Flip Flop 

74LS393 Dual LS93 
81LS95 TRI STATE 
OCTAL BUFF 


Z 4001 
Z 4002 
Z 4006 


Z 4012 
Z 4013 
Z 4014 
Z 4015 
Z 4016 
Z 4017 


Z 4082 
Z 4093 


Z 4161 
Z 4501 
Z 4502 


4000 D. 3 Input Nor Gate 

4001 Quad 2 I/P Nor Gate 

4002 Dual 4 IP Nor Gate 

4006 18 Stg.Stat 
Shift Register 

4007 Dual Comp PR + Inv 

4008 4 Bit Full Adder 

4009 Hex Buffer Inverting 

4010 Hex Buffer N/Invert 

4011 Quad 2 IP 
Nand Gate 

4012 Dual 4 IP Nand Gate 

4013 Dual D Flip Flop 
40148STG STCShift Reg 

4015 Dual 4 Bit ST AT Reg 

4016 Quad Analog Switch 

4017 Decade Counter 


Drive 


Z 4020 
Z 4021 
Z 4022 
Z 4023 
Z 4024 
Z 4025 


Z 4035 
Z 4040 
Z 4042 


Z 4043 
Z 4046 
Z 4047 


Z 4070 
Z 4071 
Z 4073 
Z 4075 


4018 Reset. Divide-BY-N 

4019 Quad And OR 
SLT Gate 

4020 14 Stage Bin 
Counter driver 

4021 8 STG ST AT 
Shift Register 

4022 Divide by 8 
Counter divider 

4023 Triple 3 IPT 
Nand Gate 

4024 7 Stage Binary 
Counter Divider 

4025 Triple 3 IPT Nor GT 

4026 Decade CTR-7-Seg 
Output 

4027 Dual JK Flip Flop 

4028 BCD-TO-Decimal 

4029 Presetable 
UP/DN Counter 

4030 Quad 2 IPT Ex. 

Or Gate 

4032 Triple Serial Adder 

4034 8-ST/TRI—ST 
Bl—DIR I/O Bus Reg 

4035 4 Bit Shift Reg 

4040 12 STG Binary CTR 

4042 Quad Clocked 
D Latch 

4043 Quad Nor RS Latch 

4046 Micropower PLL 

4047 Low Pwr Mono/Asta 
M/VIB 

4049 Hex Inverting Buffer 

4050 Hex Buffer 
(Non/lnv) 

4051 8 CH A/Log Multiplx 

4053 TPL 2 CH A/Log 

Multiplexer 

4060 14 Bit Counter 

4066 Quad A/Log Switch 

4068 8 Input Nand Gate 

4069 Hex Inverter 

4070 Quad 2 Input 
And Gate 

4071 Quad 2 Input 
Or Gate 

4073 TPL 3 Input 
And Gate 

4075 TPL 3 Input 
And Gate 

4076 Quad D Flip Flop 

4077 Quad Exc I 
Nor gate 

4078 8 Input Nor gate 

4081 Quad 2 Input 
And Gate 

4082 Quad 4 Input 
And Gate 

4093 Quad 2 Input 
Nand Sch/Trig 

4161 Binary Counter A/S 

4501 Triple Gate 

4502 Strobed Hex Inv. 


00 
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SEMICONDUCTORS 


CMOS 

(Continued) 

Z 4503 4503 Hex N/lnv 
Tri-St Buffer 

Z 4508 4508 Dual 4 Bit Lach 
Z 4510 4510 BCD Up DN Counter 
Z 4511 4511 BCD to 7 
SEG DCDR/DR 

Z 4512 4512 8 CHData Selector 
Z 4514 4514 4-16 LN 

DCDR/4 BT LT 

Z 4516 4516 Binary Up DN Cntr 
Z 4518 4518 BCD Up Counter 
Z 4520 4520 Dual Binary Up Cntr 
Z 4521 4521 24 Stage Freq 

Divider 

Z 4526 4526 Prog 4 BT Bl 
Counter 

Z 4528 4528 Dual Mono Multi 
Z 4538 4538 Dual Mono/Freq 
Multiplexer 

Z 4543 4543 BCB-7SEG 
LT/DC/DR/LCD 

Z 4553 45533 Digit BCD Counter 
Z 4557 4557 1 -64 BIT V/LNG 
Sift Reg 

Z 4566 4566 Industrial Time 
Base Gen 

Z 4568 4568 Phase Comp.Prog 
Counter 

Z 4581 4581 4Bit Arithmetic 

L.Unit 

Z 4582 4582 Look Ahead 
Carry BLK 

Z 4583 4583 Dual Schmitt 
Trigger 

Z 4584 4584 Hex Schmitt Trigger 

Z 5400 74C00 Quad 4 IP 
Nand Gate 

Z 5402 74C02 Quad 2 IP 
Nor Gate 

Z 5404 74C04 :4069(Z 4069) 

Z 5408 74C08 Quad 2 IP 
And Gate 

Z 5410 74C10 Triple 3 IP 
Nand Gate 

Z 5414 74C14 Hex Schmitt 
T rigger 

Z 5420 74C20 Dual 4 IP 
Nand Gate 

Z 5430 74C30 8 IP Nand Gate 
Z 5432 74C32 Quad 2 IP Or Gate 
Z 5442 74C42 BCD to Decimal 
Decoder 

Z 5448 74C48 BCD to 7SEG 

Z 5473 74C73 Dual JK Flip Flop 
Z 5474 74C74 Dual D Flip Flop 
Z 5476 74C76 Dual JK Flip Flop 
Z 5483 74C83 4-BIT Full Adder 
Z 5485 74C85 4-BIT Magnitude 
Comp 

Z 5486 74C86 Quad 2 IP Excl 
Or Gate 

Z 5490 74C90 Decade Counter 
Z 5493 74C93 4-BIT Binary 
Counter 

Z 5495 74C95 4-BIT Shift 
Register 

Z 5507 74C107 Dual JK Flip Flop 
Z 5551 74C151 Multiplexer 

Z 5554 74C154 4 to 16 
Multiplexer 

Z 5557 74C157 Quad 2 IP 
Date Select 

Z 5560 74C160 Sync 4-BIT 
DEC/Count 

Z 5563 74C163 Sync 4-BIT 
DEC/Count 

Z 5564 74C164 8-BIT P/O Shift 
Reg 

Z 5565 74C165 Pari 8-BIT 
Shift Reg 

Z 5573 74C173 TRI-ST AT Quad 
D Flip Flop 


Z 5574 74C174 (40174) Hex 
D Flip Flop 

Z 5575 74C175 Quad D Flip Flop 

Z 5592 74C192 Sync Dec UP/DN 
Counter 

Z 5593 74C193 Sync 4-BIN 
Counter 

Z 5595 74C195 4-BIT PARL 
Shift Reg 

Z 5600 74C221 Dual Mono 
Multiplexer 

Z 5614 74C914 Hex Schmit 
Trigger 

Z 5625 74C925 4 DEC Counter 

Z 5626 74C926 4 DEC Count 
Divider 

Z 5628 74C928 4 DIG/Count 
Multiplexer 7SEG 


11.95 11.51 

13.95 13.51 


MEMORY CPU AND SUPPORT 


Z 6664 
Z 6680 

Z 6800 
Z 6802 
Z 6810 

Z 6821 
Z 8920 

Z 8922 
Z 9001 


Z 9105 
Z 9107 
Z 9110 
Z 9150 


2114 1KX4 Static RAM 
4116 MOT 16XIK 
Dynamic RAM 
6116/2016 CMOS 2KX8 
RAM 250NS 
4164/6664 64K DRAM 
TMS4500 DRAM 
Controller 
6800 Motorola CPU 
6802 Motorola CPU 
6810 MOT 128X8 
STATIC RAM 
6821 Motorola PIA 
74S188/TBP18SA030 
BIP PROM 
74S288/TBP18SO30 
BIP PROM 
Z80A 4MHZ CPU 
Z80A 4MHZ PIO 
Z80A 4MHZ CTC 
DS1489A Quad Line 
Reg RS232 
2716/TMS2516 16K 
EPROM 

TMS2532 32K EPROM 
TMS2732 32K EPROM 
TMS2564 64K EPROM 
TMS999A Video 
Processor 


2.50 2.30 

3.95 3.55 

8.50 7.60 


11.95 


13.95 13.00 
9.50 9.00 

10.50 10.30 


4.95 4.75 

4.95 4.75 

5.50 5.50 

5.00 4.80 

6.95 6.25 

2.40 2.15 

9.80 9.80 

9.95 9.95 


; MISC SEMI CONDUCTORS 

1 Z 7200 NE566 Function 

Generator 2.75 

Z 7202 NE567 PLL/Tone 

Decoder 1.95 

Z 7205 XR2206 Function 

Generator 7.95 

' Z 7210 SN76477 Synth Chip 7.95 

Z 7215 SN76488 Synth Chip 

with AMP 7.50 

Z 7216 ICM7216AIJI Intersil 

DFM 1C 39.50 

I Z 7220 SAB0600 Door Chimes 

Generator 7.50 

Z 7225 LM3911 Temperature 

Control 2.95 

Z 7230 MM5369EYR/N 50HZ 

TIMEBASE 3.85 

Z 7231 MM5369EST/N 60HZ 

TIMEBASE 3.85 

Z 7250 11C90650MHX DIV10/11 

Prescaler 15.00 

Z 7300 ZN414 AM Radio 

ReceiverIC 1.50 

Z 7310 MC1320 AM Stereo 

Decoder 1C 7.95 

, Z 7576 S576A Light Dimmer 1C 9.85 


Phone Order 
and 

Mall Order 
Customers 
Please Note 



At Altronics we take a great deal of 
pride in the goods and service we offer 
you. 

With the best of intentions however, 
errors can occur or perhaps incoming 
scheduled merchandise could be 
delayed and we hold up your pet 
project inadvertantly. The point I want 
to make is,if you're less than delighted 
with our service please let me know 
immediately. If you communicate we 
will (a) be aware of a shortcoming in 
our service and (b) have the 
opportunity to fix it then and there if 
humanly possible. 

So write to me personally if there is a 
problem. Naturally we get a great kick 
out of the "thank you letters of 
appreciation" we receive. 




TOP QUALITY 

XTALS 


.0000 m 
.8432 m 
006 2.0000 m 

0 3.5875 m 

2 4.0000 m 

5 4.1940 m 

7 5.0000 m 

8 6.0000 m 

9 8.0000 m 

020 10.0000 m 

1025 12.0000 


10 + 


Parallel $11.50 $10.25 

: Parallel 9.50 8.75 

Parallel 7.50 

Series 3.00 

Parallel 5.00 

Parallel 5.00 

Parallel 5.00 

Series 5.00 

Series 5.00 

5.00 
5.00 


6.75 

2.75 
4.50 
4.50 
4.50 
4.50 


1030 16 0000 mHz Senes 5.00 4^50 





















ORDER FORM 


ALTRONICS 

P.0. BOX 8280, PERTH STIRLING STREET, 
WESTERN AUSTRALIA, 6000 


Name......... If you have 

Address . No - 

DATE IN 


>t quote this number 


..Postcode... 


Telephone No... 
Date. 


Have you bought by mail order before? Yes □ No □ 


MINIMUM ORDER AMOUNT $10.00 


Cat. No. Description 


DELIVERY INSTRUCTIONS 

□ Standard Mail (Max. 10 kg) $3.00 

□ Overnight Jet Service (Max. 3 kg) $5.00 

□ Registered Mail (Add $3.00 to standard P&P charge) 

□ Road Freight $10.00 Anywhere in Australia 

(All orders over 10 kg must travel road exp. [allow 7 days del.]) 

□ Freight Insurance (Add $1.00 per $100 order value) 

□ Overseas Air Freight (NZ/PNG $35 per 10 kg) 


14 DAY MONEY-BACK GUARANTEE 


Qty. 


Item Price 


Total Price OFFICE USE ONLY 


PAYMENT □ Draft □ Credit Note 


(tj bankcard 

1 PAYMENT 

1 i i TTTi 

1 1 1 1 1 1 1 

Card Expiry Date] 



Merchandise Total: 
Pack & Post, Freight: 
Regist., Insurance: 

SUB TOTAL: 
Less Credit Notes: 


Signature: 


24 HOUR 
DESPATCH 
GUARANTEED 


CHECK YOUR ORDER. 
IS YOUR NAME AND 
ADDRESS CLEAR? 


Dear Customer - Please photocopy this form for your 1st order {or simply include the same details 
with yo ur letter). A new Order Form is sent with each consignment. 
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AC Adaptors. 

Adaptors. 

Aerosols. 

Alarm Switches. 

Alcohol Checker. 

Aluminium Sheet 

Amplifiers. 

Audio Equipmment . 


Batteries . 

Battery Chargers. 

Battery Holders. 

Benders, Sheetmetal. 

Bike Computer . 

Binders. 

Blood Pressure Checker.. 

Bolts. 

Books. 


Cabinets . 

Cable . 

Cable Clamps . 

Cable Ties. 

Calculator. 

Capacitors. 

Car Computer. 

Car Sound & Aerials .. 

Cassette Deck. 

Cassettes. 

Component Packs 

Connectors. 

Crocodile Clips. 

Crossovers. 

| Crystals. 


Data Books. 

Diecast Boxes .. 

Disco Light. 

Diodes . 

Drawers. 


ft Ferric Chloride. 

Foil Tape. 

Fuses & Fuse Holders .. 


Globes & Globe Holders . 

. 37 Gooseneck. 

14,46 Grilles. 

. 20 Grommets. 


20 n 

11 Hardware. 

20 Headphones.. 
' o-i Heatsink Tuhir 


2o Headphones. 

37 Heatsink Tubing. 

ig Heatsinks. 

10 Heatsink Compound . 

50 Hi Fi Speakers. 

10 Horn Speaker. 

8 Hook Up Wire. 


I!ie! 


Magazine Binders. 

Mains Equipment. 

Marine Radio. 

Matrix Board . 

Matrix Pins. 

Mercury Switch. 

Meters . 

Microphones . 

Microphone Accessories .. 
Microphone Transformers . 

Mixing Consoles. 

Modem. 

Molex Pins. 

Monitor/Stand. 

Modulator. 


Neg. Ion Generator ., 
Neons. 

Nicad Charger. 

Nuts .:. 


■It Innerbon'd * !!!!!!! .1 Oscilloscopes. 

18 Instrument Cases.16,17 

19 Insulating Tape. 20 

10 Intercom . 8 

" " 41 p 

"••19 Panels. 

- o Panel Meters . 

. • Parts Case. 

.B PCB's. 

■ ■ ■y. J PCB Art Knife. 

'1a Jiffy Box . 17 PCB Artwork. 

-*7 Joystick. 27 PCB etch Pen 

. s 7 Jumper Leads. 11 PCB Supports. 

• 54 Pest Repeller. 

Piezo Tweeters. 

Plugs. 

aq c n K Potentiometers. 

IK Key Switches.30,42 Power Supplies. 

11 Kits.21,30 Pressure Mats . 

51 Knobs. 15 Printers & Accesories . 


. ... 50 s 

— 20 Screws. 

.B Security Equipment ... 

• Semiconductors. 

— ]4 Service Aids. 

••42 Siren. 

,. 34,35 sockets. 

. | Solder. 

.Soldering Equipment.. 

• 46 Spacers. 

.’ Speakers. 

.f Speaker Cloth. 

• 45 Speaker Wadding. 


.19 Tape Blocks. 30 

. 20 Telephones. 12 

.11 Telephone Accessories.12 

. 18 Telephone Answering Machine . 12 

Telephone Cable.37 

TV Splitters & Accessories .38 

Terminal Strip. 46 

Test Prods. 

« Tools. 

— Toroid Cores. „ 

Toroidal Transformers.37 

Transformers.7,36 

Transistor Caps. 18 

Transistor Insulation. 18 

Transistors/Semis.51—54 

" ol Trigger Transformers . 19 

-34 Trimpots .40 


..47,48 


• ■ • • ■ ••• 6 Velostat .... 
9,44,45,46 Veroboard .. 


. 15 


• 18 Led Bezels. 

• 14 Led Clips. 

■ 38 Logic Probe. 

■ 30 l Pad Level Control.. 

• 37 Lugs . 


R 

Rack Cabinets. 

Rack Panels. 

Radar Detectors .... 
1 g Reed/Magnet Sets .. 

•' 20 Relays. 

39 46 Resistors. 

51 Ribbons. 

ig Robot. 

19 Rubber Feet. 

it Ruler. 


jDoaro. 

• 40 video Accessories ... 

• • 2Z Video Head Cleaner.. 

• • 30 video Tape. 


. 30 Wire. 39 

43 Wireless Microphones.5 

10,41 Wireless Security System.31 


Xenon Tube. 19 


SHOP AND MAIL ORDER CENTRE: 

P.O. Box 8280, Perth Stirling Street, Western Australia, 6000. 

105 Stirling Street, Perth, Western Australia, 6000 
Phone:(09)328 1599 

WHOLESALE COMPANY: 

P.O. Box 370, Subiaco, Western Australia, 6008 

Altronic Distributors Pty. Ltd., 151 York Street, Subiaco, W.A.6008 

Phone: (09) 331 7233 Telex: 94186 


YOUR NEAREST ALTRONICS RESELLER: 
















































Do computers play 
any part in your life? 


If they do — or if you just want to 
find out about them — don't miss 
each month's issue of 


^Smputar 


MAGAZINE 


FOR BUSINESS AND PLEASURE 


A magazine for all computer users and enthusiasts, YOUR COMPUTER 
has something for everyone — topical features on all aspects of the 
computing world, expert reviews of the latest software and hardware, 
up-to-the-minute information for business people, and even games 
and advice for hobbyists. 


NEWS 

YOUR COMPUTER brings you all 
that's interesting, innovative 
and inventive in the 
microcomputing world — news 
of products, plans and politics to 
keep you up-to-date with what's 
going on in this fast-moving 
industry. 

I REVIEWS 

The latest machines and 
software from all the computer 
manufacturers are reviewed 
each month in YOUR 
COMPUTER. Keep informed 
about what's available, and use 
our reviews to help you assess 
which products are right for you. 


TUTORIALS 

YOUR COMPUTER'S tutorials 
include regular series on such 
popular subjects as the BASIC 
programming language and 
dBase II, probably the 
biggest-selling database 
program of them all. Written by 
such well-known industry 
experts as Les Bell, they're an 
invaluable aid to learning how 
to make computers work for you. 

PROGRAMS 

YOUR COMPUTER regularly 
publishes all kinds of programs 
written by both professional 
programmers and readers, and 
ranging from games to business 
uses, utilities to additions and 
alterations to well-known 
programs. 


All YOUR COMPUTER'S articles 
are written in everyday English, | 
not computer jargon, so even if 
you're a beginner there's 
something for you in every issue. 
And our regular columns on all 
the popular brands of 
microcomputers are packed with P 
enough information to get any 
newcomer straight into the 
exciting world of computing. 

At $2.95 — less if you take out a I 
subscription — YOUR 
COMPUTER is going to cost you 
a lot less than its overseas rivals [ 
— and provide you with the 
latest information on the 
computer scene in Australia at 
the same time. Look for it every 
month at your newsagent. 
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Keep an ear on the door, with this 

Doorway Minder 


If you’ve always been meaning to have a go at 
building an electronic project but never quite got 
around to it, why not start now? This shop 
doorway minder is an ideal project for beginners. 

by COLIN DAWSON 


You don’t need any previous 
experience or any knowledge of 
electronics to build this simple project. 
All you need is a soldering iron and a 
couple of spare hours. 

Once finished, you can put the Shop 
Minder to good use — not necessarily in 
a shop, either. It could also be used for a 
number of domestic applications. 

Just about all shop minders detect a 
light beam which “shines” across the 
doorway. In most modern systems, the 
beam is actually invisible infrared (IR) 
light. Because this leads to a rather more 
complicated and expensive system, we’ve 
decided to stick with a visible beam. 
Actually, it’s just a torch! This system 
works quite well and it makes 
construction really simple. 

So that the circuit won’t cost you a 


fortune in batteries, it is powered from a 
plugpack transformer. Many people will 
already have one, but even if you have to 
buy the plugpack, it will come in handy 
for future projects. 

Any door minder which is based on a 
light beam consists of two main parts — 
a transmitter and a receiver. We’ve seen 
that the transmitter simply consists of a 
torch, but what about the receiver? 
Although this is rather more 
complicated, it is still quite easy to 
understand. Let’s see how it works. 

The receiver is based on a light 
dependent resistor (LDR). Whenever this 
device is in bright light, its resistance is 
quite low — around 100Q to 20012. This 
increases to about lMfi when the LDR is 
in total darkness. Taking advantage of 
this characteristic enables us to come up 


with a circuit that can detect the 
presence, or otherwise, of the light beam. 

The only catch is that the light beam 
has to be brighter than the normal, or 
ambient, light level. To make the circuit 
less sensitive to ambient light, the LDR 
can be placed at the end of a tube. When 
this tube is aligned with the torch beam, 
the door minder will have a much greater 
range than if the LDR had simply been 
left exposed. 

To detect when the beam has been 
broken and the LDR resistance has 
increased above a certain critical value, 
an operational amplifier (op amp) IC is 
used. An op amp can be used in many 
ways but in this circuit it is set up as a 
comparator. This means that it compares 
two voltages and gives an indication of 
which is higher. 

Op amps have two inputs — an 
inverting input and a non-inverting 
input. For the LF351 op amp used in this 
circuit, the non-inverting input is pin 3 
and the inverting input is pin 2. 
Whenever the inverting input is higher 
than the non-inverting input, the output 
(pin 6) goes low. The output goes high 
when the non-inverting input is higher. 
In this way, the op amp compares the 
two input voltages and its output 
indicates which is higher. 

One of the comparator input voltages 
is set by the LDR, but the other must be 
a “reference” voltage. For this reason, 
we have three resistors connected in 
series across the supply as a voltage 
divider. Notice that one of these resistors 
is actually a lOkQ potentiometer (VR1). 
The reference voltage is actually taken 
from the wiper of this potentiometer and 
is fed into the non-inverting input (pin 3) 
of the op amp. 

Because the door minder must be able 
to handle widely differing ambient light 
levels, the reference voltage needs to be 
adjustable. This is the reason for 
including the potentiometer in the 
reference circuit. When the project is set 
up at a door that is exposed to bright 
light, the reference voltage is adjusted to 
its highest level to prevent the bright 
light from swamping the light beam. 

The type of potentiometer used here is 
a miniature type that mounts on the PC 
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The op amp (IC1) acts as a comparator and drives the transistor (Ql) to sound the buzzer. Power 
is suppled from a 6V DC piugpack transformer. 


board and is called a trimpot. Because it 
is mounted on the board, adjustment 
must be made with a screwdriver 
through a hole in the side of the box. 

The output of the op amp will be high 
whenever the light beam is broken and 
the LDR has high resistance. When this 
happens, transistor Ql will be on. This 
means that it will present a low 
resistance path between its collector and 
emitter. 

Note that only NPN transistors, such 
as this BC547, are switched on by a 
positive voltage at their base. PNP 
transistors need a negative voltage to 
turn them on. 

Whenever Ql is on, it effectively 
connects the buzzer to the negative 
supply. Since the buzzer’s positive lead is 
already connected to the positive rail, 
this completes the circuit and causes the 
buzzer to operate. 

Diode D1 is included to ensure that 
Ql is completely turned off when the 
output of the op amp goes low. This is 
necessary since pin 6 does not go all the 
way down to the negative rail. The 
100/iF capacitor is included to provide 
supply line decoupling. 

With a relatively simple circuit such as 
this, there are bound to be a few 
disadvantages. One notable example is 
the duration of the warning sound. This 
lasts only for as long as the beam is 
interrupted. If someone decides to rush 
through the door, the buzzer will sound 
only briefly. Conversely, if some 
miscreant is determined to linger in the 
doorway, the buzzer will sound 
continuously. 

Construction 

Since the transmitter simply consists 
of a torch, construction for this part of 


the project is rather simple. Just dash off 
to Woolworths and buy the cheapest 
torch you can find! Make sure that it is a 
two cell torch though, otherwise the 
globe will not have the correct voltage 
rating of 2.5V. 

Construction for the receiver will take 
a little longer — you will have to solder 
the printed circuit board components in 
place and then fit the circuit board into a 
box. 

Actually, the box should be prepared 
first. Position the PC board inside the 
case and use it as a template to drill the 
mounting holes. Additional holes are 
required for the power socket, torch 
leads, and for screwdriver access to the 
trimpot. A large hole is also required at 
one end of the box to match the LDR 
tube (see diagram). 

The PC board for this project is coded 
851r2 and measures 64 x 42mm. It should 
be spotlessly clean before you begin 
soldering. Give it a rub over with 


methylated spirits and a clean cloth to 
make sure. If the board is not clean, your 
best attempts at soldering will inevitably 
be frustrated. 

Don’t be afraid to apply plenty of heat 
to each joint when soldering — 
components such as these are not very 
sensitive to heat and are difficult to 
damage. The correct procedure is to use 
the soldering iron to heat the joint and to 
then apply the solder (ie, the joint itself 
must be hot enough to melt the solder, 
otherwise you will not get a good 
electrical connection). 

Note that the LDR must be mounted 
proud of the PC board so that it can be 
fitted into the end of the tube. 

Once the PC board has been 
assembled, it can be fitted into the case 
and the leads soldered to the power 
socket. Take care with these connections 
— if the power supply is connected with 
reverse polarity, the LF351 will almost 
certainly be damaged. 



PARTS LIST 

1 PC board, code 85lr2, 64 x 
42mm, 

1 LF351 or TL071 op amp 
1 BC547 NPN transistor 
1 1N4148 diode 
1 6V DC 300mA piugpack 
transformer 
1 electronic buzzer 
1 plastic utility box, 41 x 68 x 
130mm 

1 torch (see text) 

1 5cm (approx) length of conduit 
1 socket to suit piugpack 

Resistors 

1 X 27kfi, 1 X 15kI2, 1 X 10kn, 

2 X 5.6kO, 1 X 22012/1W, 1 X 
lOkfi trimpot 

Miscellaneous 

Insulated hookup wire, solder, 
machine screws and nuts. 
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Rod Irving Electronics 


425 HIGH STREET. 
NORTHCOTE VICTORIA. 
Ph:(03)489 8866 489 8131 
48-50 A’BECKETT STREET, 
MELBOURNE VICTORIA. 
PH:(03)347 9251 
Mail Order and 
correspondence: 

P.O. Box 235 
NORTHCOTE 3070 


Call in at either 2 
of our convenien¬ 
tly located stores: 
48-50 A’Beckett 
St., Melbourne 
425 High St., 
Northcote. 

Or take advan¬ 
tage of our Mail 
Order Depart¬ 
ment. 

Write to: __ 




LAB SUPPLY 

Fully variable 0-40V current 
limited 0-5A supply with both 
voltage and current metering 
(two ranges: 0-0.5A/0-5A). This 
employs a conventional series 
pass regulator,^not a switchmoc 

blems. but dissipation is 
switching system switching be 



30 V/1 A FULLY 
PROTECTED POWER 
SUPPLY 

The last power supply we did 
was the phenomenally popular 
ETI-131. This low cost supply 
features full protection, output 
variation from OV to 30V and 
selectable current limit. Both 

p?ovlded'(ET| U Dec nt '8 n 3® terin9 '* 
ETI-162 $49.50 



TRANSISTOR 

TESTER 

1000’s SOLD 


that it checks OK? Trouble¬ 
shooting exercises are often 
hindered by this t^pe of false 

be avoided with an "in-circuit" 
component tester, such as the 
EA Handy Tester. (EA Sept. '83) 


83TT8 $15.00 


EPROM PROGRAM¬ 
MER EP1 



82EP1 $47.50 

WithTextool Sockets $59.95 


PHONE MINDER 

Dubbed the Phone Minder, this 
handy gadget functions as both 



MICROBEE SERIAL- 

TO-PARALLEL 

INTERFACE 

Most Microcomputers worth 
owning have an'RS232' con- 



money by building this 
interface. (ETI Jan. '84). 


ETI-163 $175.00 ETI-675 


$55.00 



COMPUTER DRIVEN 

RADIO-TELETYPE 

TRANSCEIVER 

Here's what you've all been 
asking for — a full transmit- 
receive system for a computer- 




station. The sc 


“whizz-bangs" like split-screen 
operation, automatically .repeat¬ 
ing test message, printer output 
and more. The hardware uses 
tried and proven techniques. 


the popular Mlcrobee, tips are 
available on inter-facing the unit 
to other computers. (ETI Nov. 
'84, ETI-7S5) 

Cat. K47550 $139 


MOTORCYCLE 
INTERCOM 

OVER 500 SOLD! 
Motorcycling is fun, but the 
conversation be*-"- — 

passenger is us 
possible. But bt, 

-id you can converse wl 


ile you are on the move, 
sre are no"push-to-talk" bul¬ 
ls, adjustable volume and it’s 
sy to build! (EA Feb. ’84). 

WC2 $45.00 



VIDEO ENHANCER 

100’s SOLD 


Like tone controls in a hi-fi 
amplifier, touch up the signal 
with this Video Enhancer. 

(EA Oct ’83). 

83VE10 $35.00 



VIDEO AMPLIFIER 


signal beats and Rl 
torence on your com^m u«- 
v? Throw away that cheap 


Pjaj^ 


to Amplifier features adjust¬ 
ed gain and provides both 
normal and inverted outputs 
Power is derived from a 12V DC 
plugback supply. (EA Aug. '83). 


83VA8 $15.00 



nights ar 


jsicolor IV light sh 


Ih EAs 


musicolors and it offers 
features such as four channel 
"color organ” plus four channel 

display, internal microphone, 
single sensitivity control plus 
opto-coupled switching for 
increased safety. (EA Aug. '81). 

81MC8 $84.00 


THE BRILLIANT 

SERIES 5000 

STILL GOING STRONG 

INDIVIDUAL COMPONENTS TO MAKE UPA 

SUPERB HIFI SYSTEM. 

By directly importing and a more technically orientated organisa¬ 
tion, ROD IRVING ELECTRONICS can bring you these products at 
lower prices than their competitors. Enjoy the many other advan¬ 
tages of RIE Series 5000 kits such as “Super Finish' 1 front panels at 
no extra cost, top quality components supplied throughout. Over 
1.000 Sold. 

For those who haven't that time and want a quality hi-fi. we also sell 
the Series 5000 kits Assembled and'Tested. 



POWER AMPLIFIER 

WHY YOU SHOULD BUY A "ROD IRVING ELECTRONICS" 
SERIES 5000 POWER AMPLIFIER. 

★ 1% Metal Film resistors are used where possible. 

★ Aluminium case as per the original article. 

★ All components are top quality. 

★ Over 1000 of these kits now sold. 

★ Super Finish front panel supplied at no extra cost. 

Please note that the “Superb Quality” Heatsink for the Power 
Amplifier was designed and developed by ROD IRVING 
ELECTRONICS and is being supplied to other kit suppliers. 
SPECIFICATIONS: 150 W RMS into 4 ohms 



Cat. K4471 Normally $339, Special Price $309 
Packing and Post $10 Assembled & Tested $499 



PREAMPLIFIER 

THE ADVANTAGES OF BUYING A "ROD IRVING ELECTRONICS- 
SERIES 5000 PREAMPLIFIER KIT ARE: 

* 1% Metal Film Resistors are supplied. 

* 14 Metres of Low Capacitance Shielded Cable are supplied (a 
bit extra in case of mistakes). 

* English "Lorlin" switches are supplied (no substitutes here). 

* Specially imported black anodised aluminium knobs. 

Available Assembled and Tested. (We believe that dollarfor dollar 
there is not a commercial unit available that sounds as good.) 

SPECIFICATIONS: 



Cat. K44791 Normally $299, Special Price $269 
Packing and Post $10 Assembled & Tested $499 



THIRD OCTAVE GRAPHIC EQUALIZER 
SPECIFICATIONS: 

BANDS: 28 Bands from 31.5 Hz to 16 KHz. 

NOISE: <0.008 mV, sliders at 0, gain at 0 (-102 dBO). 

20 KHz BANDWIDTH DISTORTION: 0.007% at 300 mV signal, 
sliders at 0, gain at 0; maximum 0.01 %, sliders at minimum. 
FREQUENCY RESPONSE: 12 Hz-105 KHz, +0. -1 dB, all controls 


BOOST AND CUT: 14 dB. 1 Unit... $1 99 

Cat. K44590 2 Units...$379 

PACKING AND POSTAGE $10 


SERIES 4000 
SPEAKERS 

8 Speakers On .$295 

8 Speakers with Crossovers .. $499 

Speaker Boxes (assembled with 

grill and speaker cutout.) . $299 

Crossover Kits . $199 

Complete kit of parts (speakers, 
crossovers, screws, innerband 

boxes.). $799 

Assembled, tested and ready 

to hook up to your system . $899 

Errors and Ommissions Excepted 
























Doorminder 



This wiring diagram shows the PC board 
from the component side. 

The connections to the torch are not 
polarity sensitive, but you should clamp 
the wires inside the case so that they 
won’t be pulled out if somebody trips 
over them. The light tube can be held in 
place with epoxy adhesive applied to 
both ends. A 5cm length of plastic 
conduit would be quite suitable for the 
tube. 

Testing 

Before connecting the power, it’s 
always worthwhile making a final check 
to ensure that everything is correct. 
Better still, get someone else to check 
your work for you. 

Now that you are ready to take the 
plunge, position the torch close to the 
case so that the light shines directly into 
the tube. The buzzer may sound as soon 
as power is applied, but adjustment of 


the threshold control trimpot should 
silence it. Don’t overdo this adjustment 
— you should advance the trimpot just 
enough to stop the buzzer. 

Moving the torch away from the tube 
should make the buzzer sound again. 

If all is well so far, try moving the 
torch some distance away from the box. 
The range over which the Door Minder 
will work reliably depends on the 
ambient light level. At night, it will 
probably be about five metres. 

This range could be reduced to less 
than lm if you attempt to operate the 
project out-of-doors during daylight 
hours. Note that the project will not 
work at all if sunlight is allowed to shine 
directly down the light tube and onto the 
LDR. 

Troubleshooting 

Don’t despair if the project fails to 
work first time. This simple 
troubleshooting procedure should get 
you out of trouble. All you need is a 
multimeter. 

Measure the voltage at pin 2 of the op 
amp and then at pin 3. In both cases, the 
voltage should be between IV and 5V. 
Anything outside this range points to a 


We estimate that parts for this 
project will cost 

$10-12 

This includes sales tax but not 
torch or plugpack transformer. 


solder bridge between tracks. The 
voltage at pin 2 should change in 
response to shining the torch down the 
tube or even covering the tube with your 
hand. 

Similarly, the voltage at pin 3 should 
change in response to adjustments to the 
threshold trimpot. Remember, whenever 
the voltage on pin 3 is higher than the 
voltage on pin 2, the output (pin 6) 
should be high. If not, there is either a 
solder bridge between the tracks on the 
board or the IC is suspect. ® 




> 


Resistor colour code 


The coloured bands on a resistor 
indicate its value in ohms and its 
tolerance in percent. On most of the 
resistors you are likely to encounter, 
three bands are used to indicate the 
value while a fourth band indicates 
the tolerance. The tolerance band will 
be slightly separated from the value 
bands so it’s easy to tell them apart. 
Some other types of low tolerance 
resistors have four value bands as well 
as the tolerance band — they can be 
quite confusing to read because there 
is no space between the two groups. 

Here’s what the colours mean for 
the value bands: 


BLACK 0 
BROWN 1 
RED 2 

ORANGE 3 
YELLOW 4 


GREEN 5 
BLUE 6 

VIOLET 7 
GREY 8 
WHITE 9 


For the tolerance band, the colours 


BROWN 1% RED 2% GOLD 5% 
SILVER 10% 


When reading the value of a 
resistor, start with the band furthest 
away from the tolerance band. The 



first two bands indicate the first two 
digits of the value while the third 
band is the multiplier (ie, it indicates 
the number of zeros). For example, 
the bands might be yellow, violet and 
red. This means the value is 47 
followed by two zeros; ie, 4700 ohms 
or 4.7kfl (the “k” indicates 1000). 
Where there are four value bands, the 
first three are numerals and the last is 
the multiplier. If the multiplier band is 
gold, multiply by 0.1; for silver, by 
0 . 01 . 

BAND 1 : 1ST FIGURE OF VALUE 
BAND 2 : 2ND FIGURE OF VALUE 
BAND 3 : NUMBER OF ZEROES/MULTIPLIER 
BAND 4 : TOLERANCE (± %) 
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Circuit & Design Ideas 

Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits have not 
been built and tested by us. As a consequence, we cannot accept responsibility, enter into correspondence or provide constructional details. 



Ultrasonic alarm 

The ultrasonic movement detector 
described in the August ’84 issue of 
EA must be used in conjunction with 
an alarm control unit. With this add¬ 
on circuit, the movement detector can 
be converted to a stand-alone alarm. 

The completed unit features 


adjustable exit and entry delays, five 
minute alarm period and selectable 
automatic or manual re arming. It 
also has a ‘Tripped’ LED which 
indicates that an intruder has been 
detected in the owner’s absence. 

A moving object in the field of the 
movement detector causes pulses to 
appear at pin 6 of IC2c. These pulses 


are coupled into the add-on circuit 
where they are fed into ICla (a 4043 
RS latch). The latch output is fed to 
an entry delay timer consisting of 
IC2b and IC2c and associated 
resistors and 33/iF capacitor. Pin 6 of 
IC2c will go high about 30 seconds 
after an input pulse is latched into 
ICla. Q1 is then turned on and the 
relay is energised. At the same time, 
latch IClb is tripped and turns on 
LED D5. 

For automatic rearming, a link 
must be made from the output of 
IC2c (pin 6) to the input of the alarm 
period timer. The output of IC2c will 
go low for a detect and after about 5 
minutes, the input of IC2d (pin 9) will 
also be taken low. Through IC2e and 
D3, this causes the Set input of ICla 
to be taken high which leaves the 
circuit rearmed. 

When automatic rearming is not 
required, the link connection is made 
between the alarm timer and the 
output (pin 9) of IClb. As this IC 
latches after the detection, no 
resetting occurs until the circuit is 
switched off. 

During the exit delay period, LED 
D4 will be illuminated. The exit delay 
can be set for periods of up to 30s. 

A. Hardy 

Richmond, NSW 


$20 
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Breakdown voltage test jig 

It is often very useful to be able to 
accurately measure the breakdown 
voltage of a zener diode or the Vcbo, 
Vceo and Vebo breakdown voltages of a 
junction transistor. 


This simple circuit allows the reverse 
bias breakdown voltage of various types 
of junctions to be measured. It is suitable 
for both small signal and power devices, 
but not for high voltage devices with 
ratings which exceed or approach those 
of the transistors used in the circuit. The 
transistors recommended are BF259 or 
MPSA42 types which allow a maximum 
supply voltage of 300V, or BF258 or 
MPSA43 types which allow a supply 
voltage of 250V. Any other silicon NPN 
types which have an appropriate voltage 
rating could also be used. 

The circuit works as follows. The 
current flowing through the 39kfi 
resistor biases Q1 on, so that the 
potential at its emitter rises. When this 
voltage reaches the breakdown voltage 
of the junction under test, the current 
through this junction increases rapidly. 
Under these conditions the voltage on 
the base of Q2 will increase, so this 


transistor will begin to conduct, robbing 
Q1 of base current. Thus the current 
through the junction under test will be 
limited to a value dependent on the 
setting of the lkfi pot. 

The voltmeter is used to measure the 
breakdown voltage, and the optional 
milliameter will measure the current 
flowing through the junction. This 
circuit allows the breakdown voltage to 
be measured over a wide range of current 
values. This feature is especially useful in 
the selection of zener diodes for 
particular applications. 

(Editor’s note: The BF469 would be 
suitable for this application as it has a 
Vceo rating of 250V. If high voltages are 
used, care should be taken not to exceed 
the rated transistor junction temper¬ 
atures.) 

B. Dance, ^ A - 

Alcester UK. q> I O 
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Guitar tuner 

This guitar tuner relies on a LED 
operating as a stroboscope. If the LED 
flashes at the same rate as the string 
oscillations, the string will appear 
stationary. If the frequencies differ 
slightly, the string will appear to be 
moving slowly, and a badly detuned 
string will appear to be vibrating quickly. 

The frequency of oscillation can be set 
to five different values, corresponding to 
the lower five open string notes of the 
guitar. The top E must be tuned using 
the lower E setting. 

The circuit consists basically of a 
frequency multiplier. IC1 generates a 
50Hz reference frequency, adjustable 
over a small range by the 33pF trimmer 
capacitor. The reference frequency is 
divided down to 5Hz by IC2 and fed into 
a phase locked loop (IC3). The 
multiplication factor of IC3 is set by ICs 
6 to 9 which form a 12 bit presettable 
binary counter. 

The multiplication rate is set by Sla 


and yields output frequencies of 1319, 
1760, 2349, 3136 and 3951Hz. After 
division by IC4 these signals become 
82.4, 110, 146.8, 196 and 246.9Hz. 
Accuracy of the tuner is 1/16 Hz. 

To maintain the LED at constant 
brightness when switching between 
notes, Sib is used to alter the duty cycle 
of the pulses. This is achieved in 


conjunction with IC5, a monostable 
pulse generator. 

A large rectangular LED was used 
with the original circuit. This was 
mounted on a bracket so that it could be 
held in position underneath each of the 
strings. 

S. Rae, ^ _ 

Mt Waverly, Qld. $25 


Inverse RIAA Attenuator 

This circuit arose from a need to 
mix two microphones, two cassette 
decks and a reel to reel tape recorder 
using a mixer with inputs for two 
microphones, a stereo magnetic 
cartridge but not enough tape inputs. 
This circuit was used to allow a tape 

deck to a suitable level for the phono 
input. The degree of attenuation can 
be adjusted by varying the value of 
the 2.7kfi resistor. 

H. Swan, ^ . _ 

Bulimba, Qld. 0 

inputs. 

The circuit not only provides 
inverse RIAA equalisation but also 
attenuates the signal from the tape 

™ ^ 2.7k: 

: * 





ELECTRONICS Australia, February, 1985 
































































































SUPER NEW KITS FOR ‘85 Pk* 


★ ★ ★ 



“SSSmSSSSSS 




iMsssssss 





=*n ==n 


m <m ' \jg^mm.JLJ 


72 






























Pur Re g ular Great Lineup!! 

f auTrm K?r BU i R ^ LAR I DRILL SPEED 4 *. 
t ALARM kit.. . 4 ^. | CONTROLLER S{ 

REF: EA Jan 1985 V /w>* ^ ™ s bra J ld jj ie, |j desi S n 8**s you better speed regulation over prev 

on the PCB All parts supplied including special high voltage Ml 

»-'» ONLY $24.95 





s 


NOW OPEN BUKANDA QUEENSLAND 

ELECTRIC FENCE 

_ Ref: EA SepU 


5 1 2/230V - 300W 
? INVERTER 

2> This unit provides up to 300VA of nower at snsv f mm 
ordinarycarbattery.lt 


The output is voltage regulated, gi' 


$195 


50/500MH2 DIGITAL 
FREQUENCY COUNTER 


frequencies up to 500MHz. 
from its gold plate ' 

Cat nd KA d 1390° rkS 


wmmm. 

ONLY $119 


NEW 


STEAM SOUND SIMULATOR 

Ref: EA December 1984 

Features infra-red optical switch to synchronise 

“chuffs’ with wheel rotation. A « p 

Cat KA-1562 Mjr g j 



CQAM STEREO DECODER KIT • r ( ea Oct be 1984 

RAILMASTER KIT 






S79.95 


* DIESEL SOUND + 
SIMULATOR WITH 
LIGHTING CIRCUIT 
FOR RAILMASTER 


£2 

thrs month you^an grab them for ^ 

SITiSft 


he components for the lighting 


ft 9.95 
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by BRYAN MAHER| 


OP AMPS 
Explained 



The subject of power amplifiers was introduced 
last month and is continued in this article with 

discussion of efficiency, non-linearity, load lines dadt ii 

and transient intermodulation distortion. PART II 


Last month we considered various 
basic power output stage arrangements, 
their three classes of operation, A, AB 
and B and defined a lot of terms. Such 
aspects of power stages as Crossover 
Distortion and Total Harmonic 
Distortion were discussed and we also 
referred to Efficiency, the ratio of power 
output divided by power input. 

The overall picture 

In beginning the design of any power 
amplifier, first we must stand back and 
look at the overall picture before getting 
down to details. Probably your thinking 
will start with: 

(a) What power output do we want? 
(watts, hundreds of watts or kilowatts?) 

(b) Type of load 

(speakers, motors, other devices?) 

(c) Acceptable distortion quantity? 
(super hifi, ordinary hifi for music, or 
rough for motors). 

While “type of load” is decided for us 
by the job-in-hand, the questions “power 
output?” and “acceptable distortion?” 
don’t always have definite answers. 

Loudspeaker load 

The modern domestic trend is towards 
loudspeaker systems of low efficiency so 
that our homes are graced by small, neat, 
but inefficient speaker boxes. 

Little wonder that the owners of small 
hifi speakers use amplifiers rated at 30 or 
60 watts, or even more! A quick look 
through a domestic hifi buyer’s guide 
shows amplifiers rated at anything from 
22 to 400 watts per channel. And for 
your car, models up to 100 watts. In 
contrast, if the provision of sound for a 
rock concert is your requirement you will 


need every bit of acoustic power you can 
muster, forcing you to use high 
efficiency speaker systems and high 
power amplifiers as well. Even so you 
will still need an amplifier in the region 
of a kilowatt capability. The two- 
examples given appear extreme, but it is 
true that whatever our application, it will 
fall somewhere in that range. 

Efficiency vs power 

Efficiency considerations enter our 
discussion forcefully at the mere mention 
of high power. After all, low efficiency 
simply means that we have wasted a 
large fraction of the input DC power 
supplied by the supply rails. We define 
amplifier efficiency as: 

. Elec Power out 

Efficiency -- 

Elec Power in 

For a one watt amplifier, who cares if 
the efficiency is only 50%? That would 
simply mean that for one watt output the 
power supply rails must provide two 
watts, of which half is converted to 
useful output and the other half is 
wasted, converted to heat mainly in the 
output transistors. We note that low 
efficiency means two things: 

(a) The transistors are heated. 


(b) We need more powerful power 
supplies. 

But that’s all it means, apart from the 
increased cost. But if you want a two 
kilowatt output, 50% efficiency means 
that you will have two kilowatts useful 
output plus two kilowatts heating of 
your expensive output transistors. And 
four kilowatts of DC power supplies to 
boot! (That’s equivalent to building a 
two-bar electric radiator inside your 
amplifier!) 

Even for a 100 watt output amplifier, 
50% efficiency means 100 watts of 
heat!! Too much!!! The secret of high 
efficiency is to minimise the losses which 
basically arise from: 

(a) The voltage drop between collector 
and emitter (or drain and source in FET). 

(b) Transistor conduction which does 
not produce output current. 

(c) Resistances placed in the current 
path. 

Fig. 1 shows an output signal swinging 
between + Vo and - Vo at full output, 
about plus and minus 25 volts in this 
case, with the amplifier working on plus 
and minus 40 volts supply. 

Why not drive this output stage 
harder, until full output means an output 


+40 V - ' 


v+V 0 


zero '-- - - 



S SIGNAL 

-40V -- ----- 


Fig. 1: If +V 0 and -V 0 are the positive and negative limits of the output signal of an 

amplifier operating on ±40 volt rails, then the nearer these limits are to ±40 volts, the more 

efficient the amplifier at full output. 
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Fig. 2: An output transistor; L is the load. (A) Ideal for full output; transistor power loss is 

small as IV X load current is small; (B) If you cannot push transistor into heavy conduction, 
large voltage loss across transistor occurs. This causes less power output because 15V X 
load current is a large quantity of power lost in heating the transistor. Thus (A) is much more 
efficient and has cooler transistors than (B). 


Why not indeed! If we could do that, the 
losses at, say, 39 volts peak output would 
amount to only (40-39) volts, ie, one volt, 
multiplied by the current at the moment. 
Full output losses would then be very 
small, but of course at half voltage 
output (quarter power) the losses would 
be much higher: (40-20) volts x current. 

If output swings almost to the supply 
rail voltage, transistor power loss is: ' 

(a) low at no signal (small current) 

(b) low at full signal (small voltage drop) 

(c) greatest at some point in between 
where the product (voltage drop and 
current at the moment) is a maximum. 

The $64 question is can we 
successfully drive the output stage all the 
way up to nearly the rail voltage? 
Meaning — can we push the transistors 
hard enough until at full current they are 
conducting so well that there is only 
about one volt between collector and 
emitter? Fig. 2 shows that we can push 
transistors into that much conduction 
but at a price! Distortion! This time it 
has nothing to do with crossover and is 
much the same no matter in what class 
our amplifier is working. Furthermore 
(contrary to crossover) this kind of 
distortion increases as we turn up the 
volume. 

Non linearity 

In short: 

(a) At low drive, low transistor 
current, an increase in drive of, say, 1% 
may produce an increase in output of 
perhaps 0.99%. 

(b) When transistors are driven hard, 
ie at high current and thus have a small 
collector-emitter voltage, a further 
increase in drive of 1% may only 
produce an output increase of 0.9% or 
even less. And this situation rapidly gets 
worse as the emitter voltage approaches 
closer to the collector voltage. 

Fairly obviously we should call this 
effect “non linearity distortion”. Every 
type of electronic amplifier device shows 
the same defect, to greater or lesser 
degree; junction transistors, FET’s, 
valves, you name it; all have non 
linearity. 

Each stage of the amplifier introduces 
some non linearity distortion. We hear 
the sum total over all stages. You may be 
surprised to learn that the large 
transistors in an emitter follower output 
stage often produce the least share, 
because it has a natural local negative 
feedback action and unity gain. This 
makes an obvious good point in favour 
of choosing an emitter follower output. 
Worse distortion is caused by stages 
giving high voltage gain and high voltage 
swing. Thus in the case of emitter 
follower output, Fig. 3, the most 
distortion is generated by the voltage 


amplifier driving the final stage. But the 
villain is the output stage itself when 
collector output, Fig. 4, is used as this 
configuration has everything going 
against it in this regard; large voltage 
swing, large voltage gain, high current 
and the fact that typical output 
transistors have their lesser current gain 
h(FE) at high currents. 

Graphical representation 

The basics of a junction transistor 
class AB power output gain stage, as in 
Fig. 4, are shown by Fig. 5. First, Fig. 
5(a) shows the relation known as the 
“diode equation”: 

i B = / S A T (i —e($) ) 

where: 

i(B) = base current 

i(SAT) = a negative constant current 
known as the “saturation current” 
e = 2.71828 - - - 


q = charge on one electron 

V = base-emitter voltage = (drive + 

bias) 

K = Boltzmann’s constant 
T = absolute temperature 

Fig. 5(a) is literally a graph of this 
equation showing how base current 
varies non linearly as drive voltage 
changes. Q is the quiescent point, the 
point on the graph where the system 
rests at no signal, and as drive signal 
increases, the base current increases 
through points M,N,S up this 
approximately exponential curve. 

Fig. 5(b) shows how non-linearity 
distortion comes about. The vertical axis 
is collector current, which in this case is 
almost the same as load current. The 
horizontal axis is collector — emitter 
voltage, which if subtracted from the rail 
voltage (40V in this case) gives output 
voltage V(out). The four curved lines 
shown are some of an infinite number 
which could be drawn on the picture to 
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show the relation between collector 



current and collector-emitter voltage at 
each different value of base current. 
These curves are derived by calculation 
or from transistor manufacturers’ data. 

U is the point on the horizontal axis 
where collector-emitter voltage is equal 
to the supply rail voltage, in this case 
40V, so obviously is also the point of 
zero output voltage, zero output current 
and zero base current. 

Load line 

Through U we draw a line XY to 
describe the admittance of the load L. 
(Admittance is the inverse of 
impedance). Because we assume that the 
load is constant and resistive (a shaky 
assumption, that’s true, but it makes 
calculations easier) instead of admittance 
we write its real part, conductance, 
measured in Siemens thus: 

Conductance (in Siemens) = 

1/Resistance (in ohms). And just how 
should that line XY represent the load 
conductance? Observe, if you will, that 
the line is a plot of a current as a 
function of a voltage or 
Admittance Y, or Conductance 
G _ current __ di^ 
voltage dv 

Therefore it is the slope of line XY, 
not its position, that represents load 
conductance. Assuming load L to be 
constant, we use a straight line. Because 
it fully describes the load, we give it the 
obvious name; XY is the system Load 
Line. 

Let’s be clear about these points: 

(a) the load line XY describes the load; 
the remainder of Fig. 11-5(b) describes 
the amplifier. 

(b) Changing the load from say, an 8Q 
speaker to a 150 speaker would change 
the slope of XY (not its position). 

(c) Changing the amplifier, eg, changing 
the rail voltage, would change the 
position of XY not its slope. 

(d) Drawing XY as a straight line is 
implying that the load is resistive and 
constant, (an approximation). 

(e) Load lines can be applied to 
anything; they are reserved especially for 
amplifiers and loudspeakers. (The idea of 
a load line was introduced by George 
Simon Ohm in 1826 to describe resistor 
and battery circuits). 

As we change the base drive voltage 
from 0.640 volts to 0.667 volts, we shift 
up the curve of Fig. 5(a) from Q to M or 
a base current increase from 5mA to 


17mA. That change means we move our 
operating point on Fig. 5(b) from Q 
(intersection of i(B) = 5mA and load 
line) to M (intersection of i(B) = 17mA 
and load line). The idea is that changes in 
base drive voltage make the operating 
point slide up and down that load line. 

Further increases in drive voltage, 
push the operating point up to N then to 
S. At each point on the load line we can 
read off the transistor and load current 
(on vertical axis, Fig. 5(b)) and also the 
voltage across the transistor Vce and 
voltage across the load (horizontal axis). 

The “Q point” denotes the operating 
condition at no signal input, Q standing 
for “Quiescent Operating Point”. We can 
see from Fig. 5(b) that the amplifier is 
working in class AB, because the Q point 
is on low, but non-zero, base current. 
Negative drive input quickly slides us 
down the load line extended to U, on the 
zero base current curve, with zero 
collector current, but obviously can go 


no further. By that time, as explained 
last month, the complementary output 
transistor would have taken over. 

Fig. 5(a) and (b) are for the NPN 
member of a complementary pair; the 
corresponding graphs for its PNP mate 
are (or should be) mirror images about 
the baselines. If we had decided in the 
first place to design our amplifier for 
class B, then we would have placed Q at 
U by so adjusting the standing, or no 
signal, bias. 

The highest increment of drive voltage 
V(B) from 694mV to 720mV results in a 
change of load current from 3.2 amps to 
only 4.0 amps, instead of the 5.0 amps 
expected. This is because the drop in 
transistor collector-emitter voltage 
causes a reduction in transistor current 
gain, h(FE). Furthermore, in some cheap 
power transistors at 3 or 4 amps collector 
current the h(FE) would have reached a 
peak, and drops off in value at higher 
currents. The result is that the output 
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' NOW STOCKING RESISTOR NETWORKS 


SINGLE IN-LINE TYPES (S.I.L.) 


PRICE 

Circuit-PART NO. 

DESCRIPTION 

RESISTANCE VALUES (OHMS) 

EACH 

A—MHR-5-XXXJ-A 

5 RES. PIN 1 COMMON 

1K.2.2K.3.3K.10K.33K 

24C 

B—MHR-4-XXXJ-B 

4 ISOLATED RES. 

22,100,1K.10K.20K 

24C 

A-MHF-7-XXXJ-A 

7 RES. PIN 1 COMMON 

1K.10K 

30C 

A—MHR-9-XXXJ-A 

9 RES. PIN 1 COMMON 

220,270,330,390,470,680.1 K 

37C 



2.2K.3.3K.4.7K.10K.33K. 100K 


B—MHR-5-XXXJ-B 

5 ISOLATED RES. 

220.1K.4.7K.10K.22K.220K 

30C 

DUAL IN-LINE TYPES (D.I.L.) 



B—AHR-XXXJ-B 

7 ISOLATED RES. 

1K.10K.100K 

78C 

C_ AHR-XXXJ-C1 

13 RES. PIN 14 COMMON 

1K.10K 

78c 

B—AHR-XXXJ-B1 

8 ISOLATED RES. 

100.470.1K.1.5K.10K 

88C 

C—AHR-XXXJ-C2 

15 RES. PIN 16 COMMON 

IK. 1.5K.3.9K.10K 

88C 


GFG-8016D FUNCTION GENERATOR 


MORE NEWLINES 

PRINTED CIRCUIT 
EDGE CONNECTORS 

Modular edge connectors with 0.1 in 
pitch. 10+10 to 85+85 contacts, double 
sided. Choice of terminations - mini 
w/rap, Dip solder, solder eyelet. 

Call us for prices. 

LORLIN SWITCHES 

Inexpensive single wafer rotary switches 
of moulded construction. Adjustable 
stop. A v ailable in 1 pole/12 way, 2 pole/ 
6 way, 3 pole/4 way, 4 pole/3 way. 

ALL $2.20. 





XR-082CP 

XR-083CP 

XR-084CP 

XR-1310CP 

XR-14412VP 

XR-2201CP 

XR-2202CP 

XR-2203CP 

XR-2204CP 

XR-2206CP 

XR-2209CP 

XR-2211CP 

XR-2240CP 

XR-4739CP 

XR-5533AP 


HIGH CAPACITANCE ELECTROLTICS 

EYF Electrolytics, Polarized, 
switchproof, radial version 
2200uF 63V 25mm(D) 27mm(H) $3.70 


MINIATURE METALLISED 
POLYESTER CAPACITORS 

• Rated at 100V/63V dc • Extremely small 
(0.22uF is 2.5x6x7.2mm) • 5mm lead 
spacing • MKT1817and MKT1826 
0.01 uF, 0.015,0.022,0.033,0.047, 

0.068,0.1 uF 384 each 

0.15uF 444,0.22 484, 0.33 584, 0.47 604, 
0.68 $1.20, luF$1.40 


MINIATURE 
POLYPROPYLI 
CAPACITORS 

• Rated at 63V dc • Extremely small 
(4.5x6x7.2mm!!) • 5mm lead spacing 

• KP1830 

lOOpF, 150,229,339,470, 

680, lOOOpF 364 each 

1500pF, 2200,3300,4700, 5600, 

6800, lOOOOpF 424 each 




8.30 to 5 Monday to Friday. 8.30 to 12 Sat. 

Mail Orders add $3.00 to cover postal charges. 
Next day delivery in Sydney add $5.00. 

All prices INCLUDE sales tax. 

Tax exemption certificates accepted if line value 
exceeds $10.00. 



$364 

$319 




Generates sine, triangle, square, pulse 
and ramp 

• 0.2 to 2MHz • 20Vp-p open i 

• VCF input - 10V gives- 

10MHz Coui 


3S 1000:1 ra 


• Built-in 


EDC-110 

CAPACITANCE 

METER 

$110 

Measures 
capacitance from 
200pF to 2000 uF 

• 3'/!digit LCD display 

• Crystal time base 

adjustment • Internal 
calibration adjustment 

• Protection against 
charged capacitors 


<§><§> 



SPECIALS- 
WHILE STOCKS LAST! 

LED SPECIAL 

Dual colour Red/Green Leds XC5491 

ONLY 504 

ADD3501CCN 11.51 

4007CN 0.42 

4008BCN 1.32 

4014BCN 1.32 

4015CN 1.01 

4020BCN 1.38 

4028BCN 0.90 

4044BCN 0.57 

4050BCN 0.53 

4069BCN 0.42 

4512BCN 1.11 

4522BCN 1.89 

4724BCN 1.56 

74185AN 3.05 

74LS151N 0.74 

74LS153N 0.74 

74LS293N 0.96 

74LS85N 1.07 

74S387N 2.19 

9601N 0.83 

9602N 1.98 

1489AN 0.93 

740ACH 15.00 

LM211H 2.94 

LM381N 2.19 

LM3909N 1.05 

710CH 1.05 

725CH 6.29 

7905CT 0.68 

2114N-055 0.45 

74C160N 0.90 

74162N 0.90 

80C97N 0.60 

NSL4855 0.18 

NSL5053 0.18 

NSL6754 0.18 

NSM39152 7.53 

PN3643 0.09 

739N 1.80 


GEOFF WOOD ELECTRONICS PTY LTD 

Incorporated in N.S.W. 

656A Darling St, Rozelle 2039 
(One door from National Street) 

Tel: 8106845 


$10.00 minimum 

specialising in electronic components for the professional and hobbyist. 
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The Model 44A RF Watt Meter is a compact, 
versatile instrument for measurement of radio 
frequency power which reads directly in incident 
and reflected power. A truly wide band and 
dynamic range instrument that does not require 
inserts or bandswitching. 

It is ideal for mobile radio installation in aircraft or 
ground vehicles as well as base stations. The 
metal die-cast case is constructed to withstand 
rugged field use. 

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD. 

VIC. 2 JACKS RD., SOUTH OAKLEIGH, 3167 

PHONE: (03) 579 3622 TELEX: AA32742 
N.S.W. 559A WILLOUGHBY ROAD, 

WILLOUGHBY, 2068 
PHONE: (02) 95 2064 TELEX: AA 22978 
S.A. 31 HALSEY RD., ELIZABETH EAST, 5112 
PHONE: (08) 255 6575 TELEX: AA 88125. 


<£Y 


V 

BROADBAND 
RF WATT METER 


Model 44A 


• Requires no 
inserts 

• No 

bandswitching 

• Measures 1 
to 500 watts 

• Five power 
ranges 

• Five watts 
full scale 

• Frequency 
range: 25 to 
1000 MHz 

• Measures 
incident and 
reflected 
power 

• Shock 
mounted 
meter 
movement 

• Available 
with type N 
or UHF 
interchange¬ 
able 

connectors 

• Light weight: 
Easy to 
carry 


NEC 


RESIN DIPPED MULTILAYER 

CERAMIC CAPACITORS 



Monolithic construction 

Z5U Temperature range -25°Cto +85°C 

These new low profile capacitors are designed for 
the innovators of the electronics industry since 
they are ideal for compact designs and will play a 
significant role in new high density applications. 
NEC’s “Multilayer Ceramic Capacitor” is 
produced by new technology (Low Temperature 
Fired and High Dielectric Constant Material) 
Extremely high capacitance to volume ratio and 
the low impedance at high frequency offered by 
the capacitors is especially suitable for by-pass 
applications. 

They offer inherent stability with conservative 
voltage ratings for long, trouble-free life. 

Volume delivery ex-stock in these popular values. 
.01 uF, .033 ,047uF, ,1uF, ,2uF .33 ,47uF, I.OuE 
Technical information available on request. 
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voltage waveform is quite a faithful 
reproduction of the input waveform (but 
of course larger) for values of input 
voltage from 640mV up to 694mV, but 
has a “softly squashed down” look about 
the highest increment. Fig. 6 shows the 
example of sine waveform input but the 
output is not a sine wave as it ought to 
be. The amplifier may be said to have a 
“soft overload characteristic”. 

So far we have not applied any 
feedback. Now, most valued reader, let 
us argue in favour of making power 
amplifiers into power operational 
amplifiers. 

Reiterating negative feedback theory 
from earlier parts of this series, Fig. 7 
shows the general idea where G 
represents all the forward gain of the 
amplifier. H represents any method 
whereby some fraction of the output 
may be fed back to the differencing stage 
to be subtracted from the input. The 
difference (IN — FB) is called Error, E, 
which is the actual signal amplified by G,, 
the overall closed loop gain T being: 


In our previous discussions we just 
called this scheme a negative feedback 
amplifier if the forward gain G is a low to 
medium number, but if the gain G is a 
very large number, say 30,000 to 
3,000,000, we defined Fig. 7 to be an 
operational amplifier. As long as H is a 
reasonable fraction, not too small, then 
for very large G, in that equation for T, 
the one becomes insignificant, G cancels 
out, and the equation condenses to: 

T approx = 1/H 

As long as G is large, because it 
cancelled out, its characteristics do not 
affect the output, meaning that cross¬ 
over and non linearity distortion caused 
by transistors within G does not appear 
in the output. We could say that just the 
right amount of distortion is fed back to 
appear in negative polarity within the 
error signal E, amplified by G up to a 
distortion signal equal and opposite to 
the distortion generated in the high level 
stages of G, neatly cancelling all those 
nasties and leaving in the output only the 
pure sweet larger version of the input. Is 
this a real story of just a pious hope? — 
an unattainable ideal? 

The answer is that it is always an 
approximation and a simplification of 
the full picture; but provided that the 
gain G is quite large, and a few other 
conditions are fulfilled, the above is 
approximately true. Thus large forward 



gain and a large feedback factor make it 
possible to use classes A, AB or B freely 
as we choose. And even make a class B 
amplifier into a system with distortion 
performance about as good as class A. 
The attendant high efficiency, low power 
loss and low heating of the class B design 
are reward enough for the painstaking 
care needed to approach the ideal. 

Now what about that point of the 
story, the question of reducing losses, 
increasing efficiency by driving the 
output transistors so hard that the 
output voltage peak is almost as high as 
the rail voltage? ... Is the process 
incurring loads of non linearity 
distortion? The answer is yes, decidedly 
yes; but we can use negative feedback to 
remove such distortion. Or at least 
reduce it to a low value. 

The crux 

The crux of the matter is that the 
further up towards rail voltage we want 
to drive the output, and use class B too, 
the more distortion to be cancelled by 
feedback, so the more need for lots and 
lots of feedback. But that implies very 
high forward gain G, approaching such 
large value that, by our own definition, 
we should be calling the whole system an 
operational amplifier. 

We have at last reached the point of 
our story! And, too, we now know why a 
discussion on power amplifiers was 
included at all in this series titled “Op 
Amps Explained”! (Author exonerated). 


Could we emphasise one important 
point: the whole system is one big 
operational amplifier. Often no 
integrated circuits are in sight (because of 
the high voltages), just big power 
transistors and high voltage driving 
transistors. So what’s new? We have met 
such schemes before, everything inside 
one big feedback loop! We could be 
poetic: 

“An IC doth not an Op Amp make 
Nor high gain without feedback,” etc. 

T.I.M.D. 

A few readers are concerned because 
we glossed over a sentence “provided a 
few other conditions are met”. Don’t 
worry — you have good reason! The 
main other “condition” which is so 
difficult to meet is that we have assumed 
that an input signal applied causes 
output and feedback instantaneously. So 
we think that any input to the 
differencing stage has the accompanying 
appropriate feedback signal. Super 
optimists that we are! No way could such 
an ideal ever be achieved! Yes it could 
for the case of DC only; but any change 
at all implies some rate-of-change, some 
equivalent frequency. Recalling that 
every circuit contains one or more time 
constants resulting in time lag, feedback 
is always late arriving at the differencing 
stage. Just how late depends on the time 
lag and the loop bandwidth of our whole 
circuit. And, for any one circuit, just 
how serious a certain time lag appears 
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IDC CONNECTORS 


Card Edge Connectors 

10 pin Card 

Edge Connector 4.60 

16 pin Card 

Edge Connector 5.30 

20 pin Card 

Edge Connector 5.32 

26 pin Card 

Edge Connector 5.66 

34 pin Card 

Edge Connector 5.99 

40 pin Card 

Edge Connector 7.35 


_ a Socket Transi¬ 
tion Connectors IDC 
Type 

10 pin socket 2.66 

'' pin socket 2.99 


isocket 
20 pin socket 
24 pin socket 
26 pin socket 
34 pin socket 
36 pin socket 
40 pin socket 
50 pin socket 


15 pin Female 
25 pin Male 
25 pin Female 
37 pin Male 
37 pin Female 
50 pin Male 


50 pin Female 14.61 


VIDEO STAR 


* DISPLAY w 

• BAUD RATES TO 19.2K. 

• REVERSE VIDEO 

• 25th STATUS LINE 

• SERIAL KEYBOARD INTERFACE 

• SMOOTH BACK & FORWARD SCROLL 

• RS232 INTERFACE 

• THIN & WIDE GRAPHICS 

• MENU DRIVEN SET-UP MODE 

• DESIGNED & MANUFACTURED IN 
AUSTRALIA 

$195 ASSEMBLED AND TESTED 



Operating 

VAC/Hz 


SWITCHING 
POWER SUPPLIES 

60 WATT APPLE TYPE + 5V @ 6A + 12V @ 2A 

— 12V@ 0.5A -5V@ 0.5A. $90.00 

135 WATT IBM-PC STYLE +5V @ 15A + 12V @ 
4.5A - 1 2V @ 0.5A — 5V @ 0.5A. $175.00 

Wide range of power 
supplies available from stock 

FULL CATALOGUE 
AVAILABLE 


FANS 

4" 240 Volt $16.95 
Bm J6 3 Vi" 240 Volt $15.95 
Pi- Jr 3" 115 Volt $14.50 «■ 
1^3BP3"240Volt $15.50 

ALL BRAND NEW 
ALL EX-STOCK 

CALL FOR QUANTITY DISCOUNTS 


MD-200E AC POWER BACKUP 


MID-200E is a DataGuard which keeps you in business 
when the lights go out, suitable for all microcomputers 

• OUTPUT POWER (Full Rated Load) 200 Watts 

• BACKPUT TIME, ON INTERNAL BATTERY: 

At Full Rated Output Load 3-5 min 
At Half Rated Output Load 15 min 

• BUILT-IN BATTERY: Maintenance-free rechargeable 
battery 12V, 6AH 

• OUTPUT RECEPTACLE: 

• SIZE: 23.5cm(L) x 17.5cm(W) x 12.5cm(H) 

• WEIGHT: 6.8kg 


FLOPPY DISCS 

WHY PAY MORE ?? 

TOP BRAND NAME WITH A 
5 YEAR GUARANTEE 

5% SS/DD $37.90 
5% DS/DD $43.20 
5% SS/QD $45.10 
5% DS/QD $46.80 
8" SS/SD $47.50 
8" SS/DD $48.80 
8" DS/DD $52.60 


DISC DRIVES 

3V 2 " 5Va" 8" 

TANDON. CALL 

TEAC. CALL 

YE-DATA. CALL 

MITSUBISHI .... CALL 


DELTA EMI 
FILTERS 


WIDE RANGE TO CHOOSE FROM 

» PANEL MOUNT 
» CHASSIS MOUNT 

WRITE OR PHONE FOR FULL 
CATALOGUE 


PC-COMPUTER CASES 
$95.00 


PC-COMPUTER BOARDS 

Mother Board 5 Slot $475 

Mother Board 8 Slot *525 

512K Memory Card (OK) 

Printer Buffer Card 16K 
4-way I/O plus Card 
384K Multifunction Card Serial, Parallel, 

Timer (OK) 

Floppy Driver Card 
Monochrome Card 
Colour Graphics Card 
Game I/O Card 
Dual RS232 Card 


Serial 4 llil11111 ^ Parallel 

* '4 


$98.00 

+ TAX 

Convert What You Have 
To What You Want! 

• RS232 Serial • Centronics Parallel 

• 8 Baud Rates • Handshake Signals 

• Latched Outputs 

No longer will your peripheral choices be limited by 
the type of port you have available! Our new High 
Performance Converter provide the missing link. 
Based on CMOS technology, these units feature full 
baud rate selection to 19.2K, with handshake 
signals to maximize transfer efficiency. Detailed 
documentation allows simplified installation. 


IN STOCK NOW 

SI 00 SUPER BOARD 
80286 CPU BOARD 

Don’t miss out on this fantastic 
high performance CPU board. 
Brand new with manufacturers 
warranty. 

★ ★★ $1250 ★★★ 


RS232 GENDER CHANGER 



RS-232 TESTER 

To test and analyse all RS232 cables adaptors, gender- 




LAMR0N PTY LTD 
21 Ryedale Road 
West Ryde NSW 2114 
Ph: (02) 808 3666, 80 


POSTAGE RATES 

po box 438 ™ 99 : 

Ryde NSW 2112 $ 25 - 549.99 . * 3.00 

Telex: AA71551 LAMR0N $ 50 - 599.99 $ 3 ." 

l 3050 Cable: LAMRON SYDNEY £ 
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ERROR E 
= (INPUT-FB) 



Fig. 7: Fundamental negative feedback amplifier. The differencing stage D normally works 
upon a small signal E = (IN-FB) where FB is the negative feedback derived from the output 
by voltage sampling circuit H.'If it is a power operational amplifier, G is a very large number, 
E is normally very small voltage. TIMD occurs when FB is late, leaving D to cope briefly 
with full undiminshed input, resulting in overdriving and hence non-linearity for a short time. 
Normally distortion in G is cancelled by a suitable inverted sample of distortion fed back via 
H, FB and D, to G. 


OP AMPS 
Explained 

depends on how far the input has 
changed during that time lag. (Today we 
omit our earlier discussions on such time 
lags being bad enough to cause outright 
unstable oscillations). A possible chain of 
events could be: 

1. Slow changing music input signal, 
low frequency content, applied to 
differencing stage. 

2. Appropriate feedback FB appears at 
differencing stage. 

3. (IN - FB) is the effective, quite small, 
signal to be handled by differencing stage 
amplifier. 

4. So far everybody happy, nice music 
from system. 

5. Then fast transient occurs in music, 
input contains high dv/dt or rate of 
change, high frequencies, at fairly high 
level. 

6. FB cannot change that fast. 

7. For a very short time, at the onset of 
that fast input change, signal to be 
handled by the differencing amplifier is 
the whole input, undiminished by non¬ 
existent feedback! 

8. During such a short period, the 
differencing stage is hopelessly 
overdriven, well into non linear 
amplification region. 

9. Temporarily non linear differencing 
stage causes intermodulation between 
the low frequency content and that fast 
high frequency component. 

10. Intermodulation produces sum and 
difference frequency signals, as well as 
passing on the original components. 

11. This sequence of events occurs only 
transiently; very soon FB arrives, input 
to differencing stage becomes small as 
FB subtracts, life returns to normal. 

12. We heard those sum and difference 
frequencies for a short time and we are 
left wondering where on earth those 


extraneous sounds came from. 

13. We sadly label the effect “Transient 
Inter-Modulation Distortion” or TIMD 
So — what to do? We could: 

1. Bandwidth limit all input signals, 
using a low pass amplifier ahead of the 
feedback amplifier. No over-kill please — 
we don’t want to lose all beautiful 
transients. 

2. Design forward gain sections G and 
also feedback sections H to be as fast as 
we can. Especially spend some dollars on 
fast output power transistors, ie let’s 
have high open loop frequency 
bandwidth. Perhaps use speed-up 
capacitors around part of FB path. 

3. Design the differencing stage 
amplifier to be low gain, operating from 
high voltage rails, consuming higher 
than usual current, and not too high 
value load resistors. These steps allow 
differencing stage to cope with larger 
input before entering overload region. 

4. Expend our skill in high gain design in 
stages after the differencing stage. 

That will go a long way towards 
curing this elusive TIMD. Elusive, 


because tests and demo’s using sinewave 
input, oscilloscopes, speakers and even 
wave analysers or THD meters will 
never find any TIMD. Yet it annoys 
customers on music and speech input 
and loses sales. A CRO on output with 
such real live inputs is too hard to 
interpret. Furthermore square-wave 
input is too far removed from real life. 
What’s needed is a specially generated 
and shaped signal with just the critical 
risetime for input; and a CRO and 
Harmonic Wave Analyser on output. 
Onset of TIMD will show as extra 
frequencies in the output. 

Next month we will illustrate some of 
this month’s (and last month’s) theory in 
practical designs of class A, AB and B 
bias circuits and complete power 
amplifiers for speaker and other loads. 


FUNDAMENTALS OF 
SOLID STATE 

Fundamentals of Solid state has been 
reprinted, revised and updated showing 
how popular it has been. It provides a 
wealth of information on semiconductor 
theory and operation, delving much deeper 
than very elementary works but without the 
maths and abstract theory which make 
many of the more specialised texts very 
heavy going. It begins with atomic theory, 
diode types, unijunction, field effect and 
bipolar transistors, thryistor devices, 
device fabrication and microcircuits. A 
glossary of terms and an index complete 
the book. Fundamentals of Solid State has 
also been widely adopted in colleges as 
recommended reading — but it’s not just for 
the student, it’s for anyone who wants to 
know just a little bit more about the 
operation of semiconductor devices. 

Available from "Electronics Australia", 140 
Joynton Avenue, Waterloo, Sydney, '2017, 
PRICE $4.50 OR by mail order: Send cheque to 
"Electronics Australia”, PO Box 227, Waterloo, 

201 7. PRICE $5.40. 



Fig. 6: Non-linearity distortion of large signals. For sinewave input, waveform A is the ideal 
output we hope for, but B is the real output actually achieved when we try to force the 
transistor into heavier conduction. Scales are amps and volts for an 8fi load for some small 
T03 transistor. Larger transistors will eventually give this effect, but at some larger current 
value. 
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“Electronics Australia’’ is one of the longest running technical publications in the 
world. We started as “Wireless Weekly’’ in August 1922 and became “Radio and Hob¬ 
bies in Australia’’ in April 1939. The title was changed to “Radio, Television and Hob¬ 
bies” in February 1955 and finally, to “Electronics Australia” in April 1965. Below we 
feature some items from past issues. 



February 7935 


Set designers’ competition: “Wireless 
Weekly” is pleased to announce the 
greatest radio competition yet held in 
Australia. 

It is a competition in which £100 in 
cash prizes is offered to unearth twelve 
circuits — six AC circuits one of which 
will be declared champion, and six 
battery circuits, one of which will be 
battery champion. The intention is to 
describe these designs fully in “Wireless 
Weekly” for the benefit of home set 
builders. 

Women’s Lib, 1935: The Norwegian 
radio announcers are known as 
“Hallowmen”; and Iceland Radio, at 
Reykjavik, has gone one better for its 
lady announcer; she is the “Hallodame.” 
France calls its announcers “Speaker” 
and “Speakerine,” and once tried to cope 
with lady announcers by calling them 
“Annoncatrices.” 

Education or propaganda? Mussolini 
wants every Italian village to have its 
own wireless set and has appointed the 
Secretary of the Fascist Party, Signor 
Starace, to be President of Radio Rurale, 
or The Rural Radio Corporation. There 
are 50,000 rural schools, and the 
Government has decided that Radio 
Rurale must force the radio 
manufacturers to sell a five-valve set, the 
“Radiorurale,” to schools at 600 lire; the 
cost must be borne by the schools 
themselves, or by private persons. The 
scheme has run eight months, but so far 
only about 300 schools have sets. 

Industry standardisation: On Monday, 
February 4, an impromptu meeting of 
prominent Sydney coil manufacturers 
was held and it was decided that in 
future they would work together more 
closely in the interests of business and 
service to the public and the trade. 

One of the first co-operative efforts 
will be the production of a special coil kit 


for a “Wireless Weekly” constructional 
article, with a standardised colour code 
and mounting arrangements. Being fully 
approved and supported by these 
prominent firms, it is expected that it will 
have a greater attraction for the public 
than is the case with special circuits 
designed for only one brand of kit. 
More television rumours: The television 
world is seething with activity at the 
present time. Behind the seeming quiet 
are the comings and going of people who 
have millions of pounds at stake. 

Television sets are now down to about 
£12 and just as soon as the Postmaster- 
General gives his verdict as to the 
control of this new miracle so soon will 
hundreds of thousands of sets be 
launched on the market. 

In London one company has been 
demonstrating their product on a full size 
screen. The picture is said to have been 
almost as clear as that seen in an 
ordinary film theatre. 

A great difficulty at the moment is 
that it is not possible to televise in any 
place but a specially prepared room. 



February 1960 

Space camera: A radically new and 
simple electronic space camera that can 
take a continuous strip of weather 
pictures around the world and turn them 
into television signals for broadcast to 
the ground, is under development by the 
Radio Corporation of America for 
satellite use. 

The new camera is based on a 
combination of television and electronic 
printing techniques. It was described by 
scientists of RCA’s Astro-Electronic 
Products Division at the convention of 
the Society of Motion Picture and 
Television Engineers, held at the Hotel 
Stratler in New York. 

According to the RCA scientists, the 
new camera has several potential 
advantages for remote viewing of 


terrestrial clouds or the moon’s surface 
from space. Among them, they 
mentioned these characteristics that 
have either been achieved or can be 
expected with further development: 

1. Extreme simplicity and durability, in 
contrast to systems combining television 
cameras and magnetic tape storage. 

2. Very large picture capacity, based on 
the ability to erase and re-use the tape 
after each passage, in contrast to 
photographic film. 

3. Reduced sensitivity to radiation 
effects in space. 

4. Widely variable speed of operation, 
ranging potentially from a few pictures 
per orbit up to picture-taking speed 
comparable to the 16-per-second rate of 
8-millimetre motion picture film. 

Computer to analyse heartbeat: The US 
Bureau of Standards has developed a 
method for using computers to compare 
and analyse heartbeat information, in 
work sponsored by the Veterans 
Administration. It represents an 
important advance over present methods 
which rely a great deal on memory and 
observation. 

Making use of magnetic tape to record 
heatbeat data and a high-speed digital 
computer to compare these records, the 
method can help a physician in making 
an objective diagnosis of a patient, and it 
represents an important step toward 
using a computer to study heart disease. 

The method was developed by L. 
Taback, Ethel Marden, and Dr H. L. 
Mason of the Bureau’s data processing 
systems laboratory with the co-operation 
of Dr H. V. Pipberjger of Veterans’ 
Administration Hospital, Washington 
DC 

Electronic stethoscope: The heartbeat of 
an unborn child can give the doctor 
much valuable information; for example, 
whether there is one child or more, 
whether its heart is normal, how it is 
likely to react to the shock of birth, and 
whether complications are likely to arise 
for child or mother. 

The beat of the unborn — or foetal — 
heart is difficult to hear with a normal 
stethoscope, but the soniscope, a new 
form of electronic stethoscope made in 
Britain by Faraday Electronics Limited 
and mentioned recently in a BBC 
broadcast, will make it possible to obtain 
a clinical picture of the sound of the 
foetal heart at great volume without 
interference from other noises outside or 
inside the body. 
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OVER THE HORIZON BUI 

NOTOUTOF YOUR RE AG 



At altitude, the radar capability 
of the FI A 18 Hornet enables it to look 
down over the curvature of the earths 
surface and see targets far beyond 
normal radar range. 

This is just one of the advanced 
systems that make the Hornet such an 
outstanding military aircraft. 

State of the art aviation techno¬ 
logy in communications, laser guidance 
and detection, multiple target tracking, 
mission computers, advanced electronics. 

To keep it flying as it should we 
need technically minded young men 
and women to train as Electronics 
Technicians. 

If you have successfully completed 


at least year 10 with passes in English, 
Maths and Science (physics content) 
and you would like a full-time career 
working with the very latest in aviation 
technoTogy, contact us now. 


If you are an Australian citizen 
(or eligible to become one), aged 17- 34, 
telephone your nearest Air Force Careers 
Adviser on: Sydney (02) 2195555, Newcastle 
(049) 26 301 1 , Wollongong (042) 28 6492, 
Parramatta (02) 635 1511, Canberra 
(062) 82 2333. Melbourne (03) 697 9755, 
Geelong (052)21 1588, Brisbane 
(07) 226 2626, Townsville (077) 72 4566, 
Adelaide (08) 212 1455, Perth (09) 325 6222, 
Hobart (002) 34 7077, Launceston 
(003) 3 11005, or write to Box XYZ in your 
capital city. 



JOIN AUSTRALIA’S AIR FORCE. 


RG52. FPC1. 










ACE ELECTRONICS 



FOR TELECOMMUNICATION & COMPUTERS 



CONNECTORS 


Features: High Reliability 
Small Package 

• Approved to BS 9525 F0004 and 
conforms to DIN 41612 Types B and C 

• Twin cantilever socket contacts 

• Flame retardant and solvent 
resistant polyester mouldings 

• Full or partial contact loading 
available 

Materials & Finishes 

Moulding: Thermoplastic glass filled 
polyester 

Contacts: Male: copper base alloy. 

Female: phosphor bronze 
Contact Zone Finish: 1.9 ^/m gold alloy 
inlay over nickel 

Electrical Specification 

working voltage (Nominal): 350V DC 
or AC 

Current Rating: 1 amp per contact 
at 80°C 


DIN 41612 - indirect Printed 
Circuit Connectors 
Series 9600 
Approved to British 
specifications BS 9525 F0004 

Mechanical Specification 

Contact Pitch: 2.54mm or 5.08mm 
row spacing: 2.54mm or 5.08mm 
Number of contacts: standard 
loadings Of 8,16,24, 32,48,64 or 96 
(other loadings available on request) 
Operating Temperature Range: 
-55°C to +125°C 

Engaging Force: 0.94N max per 
contact 

Separating Force: 0.19N min per 
contact 

Contact Holding Force: 0.15N 
Mechanical Endurance: 500 engaging 
and separating operations 


DOWirYf 


CONTACT 




ACE ELECTRONICS PTY. LTD 
69-75 Reservoir Street, Surry Hills, NSW 2010, 
Sydney Australia 

Telephone (02) 211 1144 Telex AA75160 ACESYD 


AN ALL AUSTRALIAN COMPANY (Inc. in N.S.W.) 
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| Power capacitors | 

POWER CAPACITOR HANDBOOK 
by T. Longland, T. W. Hunt & A. 
Brecknell. Published 1984 by 
Butterworths & Co. (Publishers) Ltd, 
London. Hard covers, 160 x 240mm, 308 
pages. Fully illustrated with photos, 
circuits, diagrams and tables. ISBN 
0 408 00292 1. Recommended Aust¬ 
ralian price $60.00. 

Textbooks on capacitors of any sort 
are few and far between so this text on 
power capacitors is especially welcome. 
This is particularly so since it was written 
after the embargo on polychlorinated 
biphenyl (PCB) impregnants was 
established. As such, it deals with the 
modern practice of using unimpregnated 
metallised film capacitors for low voltage 
applications and, for high voltage 
applications, capacitors with non- 
chlorinated impregnants. 

In practice then, this text will mainly 
be of interest to electrical engineers 
practising in the power field and to 
electronic engineers involved in high 
voltage AC applications. 

The first chapter has a brief revision of 
the fundamental principles of capacitors 
and is followed in the second chapter by 
a history of the development of power 
capacitors and the various types being 
manufactured today. 

Chapter three is a general discussion 


of power factor correction while chapter 
four is more specific in dealing with 
power factor correction of induction 
motors and transformers. Chapter five 
continues with capacitors for marine, 
mining and welding plant applications 
where special environmental conditions 
such as a corrosive atmosphere exist. 
Chapter six deals with electric arc and 
induction furnace applications. 

Chapters seven, eight and nine deal 
with capacitor location and installation, 
control gear and protection and 
applications involving high voltage 
transmission circuits. 

Chapter ten deals with the problem of 
harmonic generation by thyristor circuits 
and the application of harmonic filters. 
Chapter eleven is on special applications 
of high voltage capacitors such as surge 
protection and energy storage. 

Chapter twelve deals with capacitors 
for fluorescent and discharge lighting, 
motor starting and commutation of 
thyristors. 

There are also four appendices: on 
power capacitor standards, a glossary, 
formulas and a bibliography. 

Overall, this is a very useful book 
which we can thoroughly recommend 
even though it is a little on the pricey 
side. (L.D.S.) 


Computer Controllers 


THE COMPUTER CONTROLLER 
COOKBOOK by Tom and Kelda Riley. 
Published by Creative Computer Press, 
USA. Soft covers, 208 x 277mm, 197 
pages. Illustrated with circuits and 
diagrams. ISBN 0 916688 45 3. Price 
$19.95. 

This book describes the construction 
of a number of accessories for use with 
home computers. The majority are 
aimed at computer games players — 
paddles and joysticks, steering wheels, 
foot pedals and the like. In addition, 
there are chapters describing the 
construction of converters between 
Apple and Atari machines and a mains 
controller, plus tutorials on electronics 
and construction techniques. 

The book is aimed primarily at owners 
of Apple computers, and the few pieces 
of software which are included are for 
this machine although the controllers 
described in the book can be adapted to 


run on other machines. Specific 
instructions are given for Atari, 
Commodore VIC-20, IBM PC and Radio 
Shack systems. 

The chapter on construction and 
materials contains very little useful 
information, and could probably have 
been dispensed with. The electronics 
chapter is a lot more useful. Starting 
from Ohm’s Law and resistor colour 
codes, the reader is introduced to most of 
the electronics necessary to construct the 
projects described. This chapter makes 
no attempt at a comprehensive coverage 
of electronic theory, but rather, 
concentrates on the relevant background 
to the projects presented. 

As the book is intended for the 
American market, all the suppliers listed 
are in the USA. All dimensions are in 
Imperial units and, inevitably, the 
projects are designed for use with a 
115VAC mains supply. This could be a 
problem if the reader is not sure how to 
upgrade them for 240VAC operation. 
Unfortunately too, the presentation of 
the diagrams is not up to the standards 
we have seen in other publications. 

In conclusion, this book is probably 
not suitable for the raw beginner with no 
knowledge of electronics or computer 
programming. But if you do have a little 
expertise in these areas, this book may 
provide you with some good ideas for 
simple computer accessories. 

Our copy came from Jaycar 
Electronics and carries the catalog 
number BM-0800. (A.L.) 

_ THE 

COMPUTER 

CONTROLLER 

COOKf 
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120VA switchmode 
power supply 


Manufactured by Boschert Incorporated of the 
USA, this 120VA switchmode power supply 
module will supply up to 10A at 12V. Designated 
the SL120-4612 it has voltage adjustment from 
11.5 up to 18V and a one-year warranty. 

by JOHN CLARKE 


The Boschert SL120-4612 switchmode 
power supply module is distributed by 
Amtex Electronics and is available at the 
special price of $ 150 plus 20% tax to EA 
readers. This price is due to an order 
cancellation. However the offer is 
strictly limited as there are only 150 units 
available. (See the Amtex advertisement 
on page 49 of this issue for further 
ordering details.) 

When we saw this switchmode power 
supply we thought it a most useful unit 
that would interest many of our readers. 
In fact we decided on the spot to build 
one into a case for use in our own lab. 
The result is shown in the photos 
accompanying this article. 

As such, the supply is suitable as a 
general purpose high current power 
supply. It could be used as a base power 
supply for an amateur transmitter or CB 
transceiver or even as a heavy duty 
battery charger. That is not to say that it 
might not be purchased by some 
manufacturer wanting the unit as a 
component to be built into a product. So 
individual readers who are interested in 
buying the unit should not dilly dally. 

Specification, performance, mechani¬ 
cal and electrical connection details are 


supplied with each unit. 

The module comprises a single printed 
circuit board measuring 1 1 8 x 292mm 
and weighing in at 1.2kg. Minimum 
clearance height is 54mm. Screw 
terminals at each end of the PCB are for 
connection to the mains supply to the 
load. 

Considering that the power supply has 
a rating of 120 watts, it really is a light 
and compact unit with quite small 
heatsinks. There is a small flag heatsink 
for the switching transistor and a large 
aluminium sink extending right across 
the back of the PCB for the power diode. 

A 5A 250V rated 3AG fuse is 
mounted on the PCB and provides 
protection directly at the mains supply 
input. 

Eight 1000/tF_ capacitors are 
connected in parallel to filter the load 
output voltage. A further 1000/xF in 
conjunction with an inductor provides 
additional filtering at the output. The use 
of multiple capacitors rather than a 
single 8000^iF capacitor is necessary to 
ensure sufficiently low series impedance. 

Overall, the quality of construction is 
excellent. The PCB is made from high 
quality glass fibre reinforced plastic and 


quality components are used through¬ 
out. 

Specifications 

The module includes some very 
versatile features including voltage 
adjustment from 11.5V up to 18V. It is 
also fully short circuit proof and brown¬ 
out rated. Remote sense terminals are 
provided so that good regulation can be 
maintained when long supply leads are 
used. The output terminals are fully 
floating to allow earthing of either the 
negative or positive terminals. 

Output specifications for the power 
supply are very good. The typical hold¬ 
up time of the output voltage when 
supplying 120W from the time that 
mains power drops out is 20ms. Ripple 
and noise is quoted as 1% while line 
regulation is ±0.1% for a mains input 
range of 180 to 265VAC. The unit is 
rated, by the way, for mains power 
frequencies from 47Hz to 440Hz. 

Load regulation, for a load change 
from 20W to 120W, is quoted as ± 1%. 
Temperature coefficient of output 
voltage is ,02%/degree Celsius. 

Switching mode 

The SL 120-4612 switchmode power 
supply module operates as a 
discontinuous-mode flyback converter. 
Basically, the circuit rectifies and 
capacitively filters the mains waveform 
to obtain unregulated DC at about 
300VDC. A high speed switching 
transistor is used to chop this DC to 
provide a lower output voltage and this is 
smoothed with an output filter consisting 
of an LC network. 

The resulting output voltage is 
monitored and compared with a voltage 
reference to provide an error signal 
which is then fed back to the transistor 
switching circuit. This circuit consists of 
a comparator which compares the error 
voltage with a ramp voltage and results 
in a variable duty cycle waveform which 
is adjusted so that a constant voltage 
results at the output. 

Note that the Boschert circuit uses 
current mode regulation rather than 
voltage mode regulation. The main 
difference is that while the voltage mode 
generates the ramp with a fixed RC 
oscillator, the current mode (in the 
Boschert circuit) generates the ramp 
from the transformer winding connected 
in series with the output. 
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View inside the completed supply. Use heavy-duty cable between the PCB and the output terminals. 


The major advantage of current mode 
regulation is that the phase shift caused 
by the output inductor is removed from 
the feedback circuit. In voltage mode 
regulation, however, there can be a 180 
degree phase shift between the ramp and 
switching waveforms which can lead to 
instability in the feedback network. 
Consequently, for the current mode, less 
compensation is required, resulting in a 
faster transient response and freedom 
from instability due to component 
ageing. 

Another advantage is that a very 
simple form of overcurrent protection is 
available. Just limit the error voltage 
level to correspond to the safe output 
current. Still another advantage is that 
the power supplies can be paralleled 
together for greater load current 
capability. 

Isolation from the mains is provided 
by a transformer which doubles as the 
output inductor. When the switching 
1 transistor, which incidently is a Philips 
I BUW12 8A 400V NPN type, turns off, 

| the collapsing field in the transformer 
develops a voltage across the output 
capacitors and charges them to the 
required output voltage. A second LC 
filter following this is designed to reduce 
the resulting spikes impressed on the DC 


waveform at each switching point of the 
transistor. 

Reduction of radiated electromagnetic 
fields is reduced with a line filter at the 
mains input. This consists of an inductor 
in both the active and neutral lines with 
shunting capacitors to ground and across 
the active/neutral lines. The resulting 
levels of radiation comply with several 
international standards. 

Construction 

We fitted our power supply module 
into a K&W case measuring 305 x 90 
x 200mm (W X H X D). Five 6mm 
high spacers are used to mount the PCB 
onto the base of the case. The front panel 
simply consists of a power switch and 
indicator LED, and two output 
terminals. 

The mains cable is brought through 
the rear panel via a cord clamp grommet 
and is terminated in a terminal block. 
Mains rated cable runs to the power 
switch and terminals on the power 
supply module. The mains earth is first 
taken to an earth lug screwed securely to 
the chassis and then taken to the earth 
terminal on the power supply module. 

Rather than bringing the voltage sense 
terminals out to the front panel, we 
opted to connect the + remote sense to 


the + DC output voltage and the - 
remote sense to the output common 
terminal directly at the screw terminals 
on the PCB. The common terminal is 
connected to earth at the chassis. Use 
heavy duty cable for the leads between 
the output terminals on the chassis and 
the output screw terminals on the power 
supply module. 

We used a 5600 resistor in series with 
a LED connected to the output terminals 
to provide a power-on indicator. 

Performance 

Noise and ripple on the supply was 
measured at 12V. At 8A there was 
30mV RMS of ripple and noise with 
80mV peak spikes at the switching 
frequency. At 0.5A the ripple and noise 
was lower at 20mV RMS with 60mV 
peak spikes. While this is not extremely 
low compared to a good linear power 
supply, it is suitable for most applications 
requiring this level of power. 

We were also able to confirm the 
regulation performance figures quoted. 

For further information on the 
SL120-4621 module contact Amtex 
Electronics, 36 Lisbon Street, Fairfield, 
NSW 2165. Ph (02) 728 2121. Telex 
AA27922 Attn Amtex. More details are 
on page 49. * 
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'AT LAST! 

I asa'srea*.^ 

ONLY 

179k, 


SAVE 

THONES 

Here’s valueia set 
of top quality Mylar 
‘phones reduced 
even more than 
our normal bargain 
price! When you 
want the best 
quality sound... 


IN-EAR ’PHONES 

You’ll be amazed at the sound 
quality from these beauties! Fit 
inside your ear - 
lightweight comfy 
and sound like a 
million dollars! 

Cat C-4095 

only*9* 



*29» 


GOING FAST... 

Want a new turntable? This 
deluxe belt drive model comes 
with high quality ADC mag 
cartridge - and look, at the price. 
Cat A-3010 


THE DICK SMITH 
SOLDERING STATION - 



[*59°° 

ORACHEAPIE? 



Features fully variable tempers 
(from around 200 degrees ti 
degrees Celsius) with a tempera 



and keep tf 
good one fc 
your records. 
Cat A-3015 


,* 69 °° 


MOPE FANTASTIC 
SEMICONDUCTOR 
SPECIALS! 



Type 

3mm green LEDS (premium qual) 
5mm green LEDS (prem qual) 
3mm orange LEDS (prem qual) 
5mm orange LEDS (prem qual) 
5mm yellow LEDS (prem qual) 
5x2mm red LEDS (prem qual) 
0.3in 7 seg disp (comm cath) 

9 digit LED display 
2513 Character Generator 
MM5865N Timer 1C 
2N3053 Transistor 
MPF31 FET 

81LS95 Tri state Octal Driver 
LM301 Op Amp 
LM3909 Oscillator 
LM3914 10 LED driver 
LM394C Super Matched Preamp 
CA3080 Transconduct Op Amp 
4013 Dual D Flip Flop 
4015 Dual 4 bit shift reg 
4017 Decade Counter/divider 

4019 Quad and/or/select 

4020 14 bit counter 
4025 Triple 3 input NOR 
4027 Dual JK flip flop 
4071 Quad 2 input OR 
4082 Dual 4 input AND 
40303 Quad Exclusive OR 
4116 250nS dynamic RAM 
4511 BCD/7 seg decoder 
4518 Dual BCD up counter 
2732 Intel EPROM 
DS1488 Quad Line driver 
TL071 (LF351 N) JFET op amp 
7401 Quad 2 input NAND 

7473 Dual JK flip flop 

7474 Dual D Flip Flop 
7490 Decade Counter 
74LS86 Quad 2 input OR 
74LS95 4 bit L-R shift reg 
74C946 4.5 digit LCD driver 
Audio Modulator 

5-70pF Trimmer 
10-IOOpF Trimmer 
40 pin 1C socket 
18 pin 1C socket 
C size Nicad 
Grommet Pack 
Plastic project case 


Cat 


Was 


Z-4079 .35 

Z-4087 .35 

Z-4083 .50 

Z-4091 .40 

Z-4089 .40 

Z-4093 .35 

Z-4103 $ 1.95 ! 
Z-4155 $ 1.50 
Z-9206 $22.50 ! 
Z-6816 $ 7.50 ! 


Z-5613 
Z-5615 
Z-5617 
Z-5619 
Z-5620 $ 1.50 ! 
Z-5625 .60 

Z-5624 $1.20 
Z-5671 .60 

Z-5682 .60 

Z-5630 $ 1.20 
Z-9310 $ 2.95 
Z-5730 $ 1.95 
Z-5740 $ 1.95 
Z-9209 $14.95 


$ 4.49 
$ 6.00 
$ 1.95 


Z-5011 .80 

Z-5073 .85 

Z-5074 .85 

Z-5090 .90 

Z-4986 $ 1.00 
Z-4995 $ 1.50 
Z-6301 $19.95 


.50 
.95 
$ 1.95 
$ 1.75 
$ 1.65 
$ 9.95 
$ 1.75 
$ 1.00 
.70 
.75 


$ 1.25 
$17.95 
$ 1.95 


R-2917 .95 

P-4250 .75 

P-4180 .40 

S-3305 $ 3.95 ! 


LAST CHANCE ... 


TO WIN A UHF REPEATER FOR YOUR CLUB 
AND AN HF or V/UHF STATION FOR YOURSELF! 


ur fantastic 'Win a Yaesu Repeater' contest definitely finishes Equipment 
Is month. Don't miss your chance to win a UHF repeater for DSX press. r 
>ur club AND a complete amateur station for yourself! 

It you have to do is buy any item of Yaesu Amateur Ra 


jm your nearest Dick Smith Electronics t- 

_,..in fhe entry form provided - tell us why your club 

should win the repeater - and you could be a winner with Yaesu 
and Dick Smith Electronics. 


CONTEST CLOSES FEB 28th HURRY! 






















ANOTHER NEW STORE 








1148 MT ALEXANDER RD 

ESSENDON VIC Ph 379 7444 

STORE DUE TO OPEN SOON IN 

SHOP 205 INDOOROOPILLY 
SHOPPING TOWN, 
INDOOROOPILLY, 4068 


/l 


STORE LOCATIONS 


nv 


SPECIAL 

OFFER 

THROUGH 

FREE 

AIR FREIGHT 
ANYWHERE IN 
AUSTRALIA 
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Turntable Strobe 


Is your turntable operating at the correct speed? 
Check it out with this crystal-controlled 100Hz 
strobe light. It’s easy to build and uses three 
low-cost ICs. 

by FRANCO UBAUDI 


Many turntables feature some form of 
speed adjustment together with an in¬ 
built neon strobe light for checking 
platter speed. The strobe is invariably 
referenced to the mains and that’s where 
the problem comes in: the mains are not 
really all that accurate as a frequency 
source. 

Using an internal (or even external) 
mains-referenced strobe to check platter 
speed doesn’t make a lot of sense. The 
frequency reference for the turntable 
motor is usually highly stable and yet 
provision is made to check it using a less 
accurate source. 

Our new Turntable Strobe overcomes 
this problem. It uses an in-built crystal 
oscillator as the frequency reference and 
so is completely independent of the 
mains. And, unlike the mains, the 
Turntable Strobe frequency is highly 
accurate. 

The basic concept is really quite 


simple. The Turntable Strobe drives two 
high brightness LEDs at a 100Hz rate 
and these illuminate a strobe disc on the 
turntable platter. When the lines on the 
strobe disc appear stationary, the 
turntable is operating at the correct 
speed. 

But why does the strobe pattern 
appear to be stationary? That’s easy to 
answer. Because of the strobing (or 
pulsing) effect of the light source, our 
eyes see the lines on the strobe disc only 
when the light is on. In between flashes, 
each radial line moves to the position 
occupied by its predecessor. So, each 
time the strobe light comes on, the disc 
appears to be identical. 

If, however, the platter is revolving 
faster than it should, the lines on the 
strobe will appear to move in a forwards 
direction. Similarly, if the speed is slower 
than normal, the lines will appear to 
move backwards. 


Turntable types 

Not all turntables provide a speed 
adjustment facility. This particularly 
applies to belt-driven turntables 
employing AC synchronous motors. 
With this type of turntable, the motor is 
synchronised to the mains frequency and 
it is this that determines the turntable 
speed. 

So if the mains frequency varies, the 
platter speed also varies. There’s 
absolutely nothing you can do about it. 

As an interesting aside, let’s consider 
what happens when the mains frequency 
varies from its nominal 50Hz frequency 
by just 1%, or 0.5Hz. At 10kHz, for 
example, this would result in a change of 
pitch of 100Hz, while at 1kHz the 
change would be 10Hz. These changes 
are comparatively small but, never¬ 
theless, quite noticeable to the ear. 

The above example is also quite 
realistic. According to the Sydney 
County Council, the mains frequency for 
the Sydney region is generally within the 
range 49.3 to 50.5Hz and usually is close 
to 50.15Hz. So a 1% variation in 
frequency is quite possible at any given 
time. 

As an aside, it is interesting to note 
that the loss of a 1MW generator by the 
NSW State Electricity Commission 
results in a reduction in the mains 
frequency of about 0.1 Hz. Also 
frequency stability tends to be better 
during daytime due to the fast response, 
time of the hydro-electric generators in 
the Snowy Mountains Scheme. (This is 
generally not used at night while 
reservoirs are being replenished.) 

Turntables with a speed adjustment 
facility generally employ either brushless 
DC motors, often in direct-drive 
configuration. The speed of the motor is 
controlled by means of a feedback circuit 
with the appropriate reference derived 
either from the mains or, more often, 
from a crystal-controlled oscillator. 

These turntables are the types that will 
benefit the most from our new Turntable 
Strobe. Because it is independent of the 
mains, it can be used to set the speed of 
the turntable with much more precision 
than before. 


How it works 

Three CMOS ICs form the basis of the 
circuit: a 5369EYRN 50Hz timebase; a 
4046 phase lock loop; and a 4013 dual D- 
type flipflop. Briefly, IC1 delivers a 
precise 50Hz signal to the PLL which 
functions as a frequency doubler. The 
100Hz strobe frequency appears at pin 4 
of the PLL and drives transistor Q1 



The Turntable Strobe uses a crystal-controlled 100Hz oscillator to drive two high-brightness 
LEDs. Prototype was housed in a plastic zippy case. 
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IC1 delivers a 50Hz signal to IC2 which, in conjunction with IC3, functions as a frequency doubler. 


which, in turn, drives the high-brightness 
LEDs. 

In greater detail, IC1 works in 
conjunction with an American standard 
colour TV subcarrier crystal operating at 
3.5795MHz, and divides this frequency 
down to give a precise 50Hz output at 
pin 1. This is a very economical method 
of obtaining a 50Hz timebase since both 
the 5369 and the 3.5795MHz crystal are 
quite cheap. 

The 50Hz output from IC1 is coupled 
to the signal input (pin 14) of the PLL 
(IC2). Inside the PLL is a voltage- 
controlled oscillator, a phase comparator 
and a filter. Pin 14 actually forms one 
input to the phase comparator; the other 
input (pin 3) is coupled to the Q1 output 
of divide-by-2 stage IC3. 

The output of the comparator (pin 13) 
drives the filter network and is fed back 
to the input of the VCO (pin 9) via a 
470kft resistor. Resistors R1 and R2, 
together with capacitor Cl, set the free- 
running frequency of the VCO and the 
VCO range. 

What happens is that the phase 
comparator compares the signal 
frequency with the divided output 
frequency and produces a control voltage 
to bring the VCO into lock. In other 
words, the VCO output frequency at pin 
4 is equal to the input frequency 
multiplied by the external division factor. 

Since the input signal frequency is 
50Hz and the external division factor is 
two, the VCO output (pin 4) is locked 
precisely to 100Hz. So the PLL functions 
as a frequency doubler. 

D-type flipflop IC3 performs the 
external frequency division. Note that 
although this is a dual device, only one 
section of the IC is used in this 
application. The inputs to the other 
section have all been tied low. 

Notice also that the D1 input is tied 
directly to the Q1 output. By this means, 
the Q1 output (pin 1) only changes state 
on the rising edge of each positive clock 
pulse. Thus, the input signal frequency is 
halved. 


The 100Hz VCO output drives 
transistor Q1 into saturation via an 18kft 
base current-limiting resistor. The 82ft 
resistor in series with the LEDs limits the 
average current through them to about 
25mA. 

Power for the circuit is derived from a 
9V transistor battery with decoupling 
provided by a lOO/uF electrolytic 
capacitor. 

Alternative circuit 

Readers may be interested in the 
alternative circuit idea shown in Fig. 1 
which is included mainly for academic 
interest. This circuit replaces IC2, IC3 
and transistor Q1 with IC4, a quad 
exclusive OR (XOR) gate. 

IC4a accepts the 50Hz output from 
IC1 and performs the frequency 
doubling function. Note that one input 
(pin 2) is connected directly to the 50Hz 
source while the other input (pin 1) is 
connected via an RC delay network 
consisting of a lOOkft resistor and a 
.068/iF capacitor. 

Thus, when the input signal changes 
state, one input of IC4a changes state 
immediately while the other is delayed 
from making this change until the 
,068/iF capacitor charges or discharges. 
As a result, pin 3 of IC4a switches high 
on each positive or negative-going 
transition of the 50Hz input and is low in 
between times. 

The resultant 100Hz output from 
IC4a drives parallel inverter stages IC4b, 
4c and 4d. These provide the necessary 


current drive to the LEDs. The 10ft 
resistor limits the current through the 
LEDs to a safe value. 

So why didn’t we use this circuit in the 
prototype? The answer is that it suffers 
from a certain amount of jitter due to the 
uneven duty cycle of the 50Hz signal 
from IC1. As a consequence, the lines on 
the stobe disc appear “fuzzy” when using 
this circuit. 

This problem does not arise in the final 
version however, since IC1 simply 
provides the input signal to the phase 
comparator in the PLL (IC2) and the 
PLL output does have a 50% duty cycle. 

Interestingly, there is another way in 
which the 100Hz output could have 
been produced with just one IC. Using 
the EST/N version of the 5369 timebase 
chip, a 100Hz output is available directly 
from pin 1 and this can be used to drive 
Q1 via the 18kft resistor. Unfortunately, 
this version is not readily available in 
Australia. 

Construction 

All the parts, with the exception of the 
pushbutton switch, are mounted on a PC 
board coded 85ss2 and measuring 62 x 
46mm. 

No special procedure need be followed 
when assembling the board, although we 
suggest that the three CMOS ICs be left 
till last. Note carefully the orientation of 
the ICs, LEDs, transistor and the 
tantalum capacitor. 

The two LEDs should be mounted 
using the full lead length. The cathode 
lead is the shorter of the two and is 
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Turntable 

Strobe 



adjacent to the flat on the LED body (see 
wiring diagram). 

A plastic zippy case measuring 28 x 54 
x 83mm is used to house the circuitry. 
With the PC board assembled, attach the 
Scotchcal label to the lid of the case and 
drill the switch mounting hole. You will 
also have to drill two 5mm holes at one 
end of the case to accept the high¬ 
brightness LEDs. These holes should be 
positioned so that the PC board will sit 
comfortably on the bottom of the case. 

The wiring to the switch and to the 
battery clip can now be completed 
according to the wiring diagram. We 
used foam insulation to isolate the 
battery from the PC board and to hold 
these items in place when the lid is 
screwed down. The LEDs were secured 
using bezels. 

Once construction has been 
completed, the unit can be tested using a 
strobe disc. You can either use a 
photostat copy of the strobe disc 
published with this article, or you can 
buy a commercial disc from your nearest 
hifi retailer. 

Note that most strobe discs feature 
several bands. These are included to 
cater for different turntable speeds and 
different mains frequencies (50 or 60Hz). 
The strobe pattern published with this 
article is intended only for 50Hz 
operation and has bands for 78rpm, 
45rpm and 33.3rpm. ® 


View inside the prototype. Note mounting of high-brightness LEDs at right. 


Hook-up wire, spaghetti 
sleeving, solder etc. 


We estimate that the parts for this 
project will cost 

$24-28 

This includes sales tax. 


PARTS LIST 

1 PC board, code 85ss2, 

62 X 46mm 
1 plastic zippy case, 

28 x 54 x 83mm 
1 Scotchcal front panel, 

79 X 51mm 

1 SPST momentary contact 
pushbutton switch 
1 battery clip 

1 9V battery, Eveready 216 
1 3.579545MHz crystal 

Semiconductors 

1 MM5369EYRN 50Hz 
oscillator/divider 1C 
1 4046 phase lock loop 
1 4013 dual D flipflop 

1 BC548 NPN transistor 

2 high-brightness LEDs 

Capacitors 

1 1 00/iF 16V PC electrolytic 
1 1 .5/xF tantalum 

1 .068/iF metallised polyester 

2 39pF ceramic 

Resistors (0.25W, 5%) 

1 X 10M12, 2 X 470kl2, 2 X 
10Okfi, 1 X 18kG, 1 X 8212 

Miscellaneous 
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Left: This strobe disc has bands for operation 
at 78, 45 and 33.3rpm. It can be cut out or 
photostated, as desired. 
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Actual-size reproduction of the front panel 
artwork. Finished boards and panels will be 
available from parts retailers. 
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WHERE THE ACTION 


There’s a whole other world of com¬ 
munications beyond ‘the short- 
waves’. Thousands of big busi¬ 
nesses, small businesses, govern¬ 
ment and community services, ama¬ 
teurs and universities use the com¬ 
munications channels scattered from 
30 MHz upwards. i 

How do you get amongst all this ‘action ? 
' _ With a VHF/UHF scanner! 




^5®!™ SCANNER'S WORLD is the book that will introduce you to that other world 
® y ° nd the sh ortwaves. t contains an introduction to scanning and scanners, an article 

antlnnas 6 The m^ofn^nfth ^ 1° ^ m ° for y° urself al °"9 with how to erect 
antennas The major part of the book is the “Listener's Guide", computer-sorted listinqs of 

and ainhlhot U 9 ^ 0 U l AU K tralla and NZ ’ Wlth their fre 9 uencie s listed in both frequency orter 
nnf/ * habet !f a °< der by service - Beacons are listed also, along with relevant r 
ones. A roundup of scanners, antennas and accessories is also included. 


SCANNER’S WORLD $5.95 




PHILIPS 


(philips! Electronic 

Components & 
Materials 


moved 


Philips Elcoma, note that the Sydney 
number has changed. Our Head Office 
and warehouse are now located at 
11 Waltham Street. Artarmon 
N.S.W. 2064. 

Philips continue a quality tradition. 
With over 50 years of experience in the 
Australian electronics industry. Philips 


commercial 
premises for our 
Head Office and 
warehouse provided the 
opportunity to introduce better services. 
Note the change right now, so that next 
time you're looking for Philips quality 
electronic components you’ll have our 
number right at your finger tips. 

OUR NEW SYDNEY NO: ( 02 ) 439 3322 
Interstate Offices: 

Melbourne: ( 03 ) 542 3333 
Brisbane: ( 07 ) 44 1091 
Adelaide: ( 08 ) 243 0155 
Perth: ( 09 ) 277 4199 

e/ecfrvti/e? mA&fiati* 


ELECTRONICS Australia, February, 1985 









































Hifi VCRs and a new kind 


In an uncharacteristic display of commercial 
consensus, distributors of the latest hifi VCRs 
are extolling the revolutionary sound quality 
which they make possible — this, without 
rubbishing other brands and formats. But 
what’s this? From far-off New Zealand comes a 
lone, discordant voice, asking embarrassing 
questions about so-called “skew-effect” 
distortion. How very inopportune! 

As I turned from the glowing 
advertisements and rave reviews to this 
sobering letter from the shaky isles, I was 
reminded of an occasion, some years ago, 
when absorbed in photographing a 
breathtaking alpine landscape. 

“Don’t be taken in” came a quiet voice 
at my elbow. “The scenery in 
Switzerland isn’t as good as it looks!” 

What a let-down it would be, if 
something of the kind proved to be the 
case with video hifi sound. If, for 
theoretical reasons, we had to stop 
enjoying what we had thought was so 
good! 

What’s it all about? I’ll let our 
correspondent put his own case and you 
can judge for yourself. So read on: 

Dear sir. 

The recent introduction of the hifi 
domestic VCRs such as the National 
NV850 has generated a lot of interest. I 
do a lot of technical training on the 
subject of VCRs generally and was thus 
very keen to get hold of a service manual 
to see just how this miracle was 
achieved. I’d heard all about the system 
of "depth multiplexing” and different 
azimuth heads and so on; what I wanted 
to see was how they deal with the 
problem of skew error. “With what?" the 
man in the service department asked. 

I looked in the book. I read the 
description. Basically they convert the 
audio to an FM signal, which is recorded 
much the same way as the video signals 



I have been teaching people about 
VCRs for years now. The explanation I 
always gave for the poor audio quality 
was that it was impossible to record the 
sound with helical scanning because of 
the violent disturbance which can occur 
when switching from one video head to 
the other. 

Fig. 1 shows a typical recording 
pattern. The control track serves as a 
reference to keep the linear tape speed 
constant. The vertical sync pulses are 
recorded just after the start of each video 
track. The next vertical sync pulse is also 
recorded at the end of each track but is 
not used as the drum flipfiop pulse 
switches in the other head just before it is 
reached. 


In Fig. 2 we see the ideal situation at 
the switching point. The phase of the 
horizontal sync at the end of track A is 
the same as at the start of track B. The 
horizontal oscillator in the TV set thus 
carries on as if nothing unusual was 
happening. However this situation rarely 
occurs. 

Consider what happens if the tape is 
stretched slightly after being recorded. 
Longitudinally, there is no problem. 
Because the control track pulses will be 
further apart, the capstan servo will 
compensate by increasing the linear tape 
speed slightly. The problem is with the 
video tracks; because they are recorded 
diagonally, their increase in length will 
not be directly proportional to the 
increase in the length of the tape. 

The control track will ensure that the 
heads are still switched at the appropriate 
place: just before the vertical sync at the 
start of each video track. The trouble is 
that, because the effective increase in the 
video track length is proportionally less 
than the increase in linear tape speed, the 
video head doesn't travel quite as far 
along the track before head switching 
occurs. 

The result is as shown in Fig. 3. The 
horizontal sync pulses suddenly appear 
in a different place. This is what 
produces the familiar “flag waving" at 
the top of the picture on an unmodified 
TV set when using a VCR. The 
modification usually carried out is to 
shorten the time constant of the 
horizontal AFC so that it can sort itself 
out during the vertical blanking period. 
This is also why the VCR manufacturers 
specify that the head switching be 
carried out so many lines before the 
vertical blanking period, (four in VHS) as 
this gives the set the maximum chance to 
recover. The phenomenon is called 
“skew error". 

Now VCRs have a fairly elaborate 
braking system to keep the supply reel 
tension (back tension) fairly constant. 
Variations in this will, of course, affect 
the tape length slightly and produce the 
effect described. This is why you can get 
away with an unmodified TV if you only 
play tapes on the same machine as they 
were recorded on. Tapes recorded on a 


different machine will inevitably have 
different back tension settings. Rental 
tapes will stretch as they age and 
produce the same affect. There is also the 
problem of the tape reels jamming 
slightly. 

It is not uncommon for this effect to 
produce up to half a video line 
displacement (32jxs). The video tracks (in 
VHS) are about 100mm long so this is 
only about .003%. This does not sound 
like much but remember it is varying at a 
50Hz rate. 

If we were playing an audio signal at 
that frequency it would mean that the 
waveform (assuming a sinewave) would 
reverse phase at every head switching 
point. It would be effectively phase 
modulated at 50Hz! And there’s nothing 
you can do about it unless you use some 
sort of “audio timebase corrector" such 
as is used with compact discs. 

This is what I always thought would 
be necessary to record audio using helical 
scanning. If that is not the case, as it 
appears to be, then you'd think they 
would have done it that way from the 
outset. One can only assume that, by 
being very careful with back tension 
stability, they have managed to reduce 
this effect to the point where no one has 
noticed it yet! 

After all, it’s not really wow or flutter 
as we know it. Measured that way it 
would appear to be very small. But wow 
and flutter are relatively smooth in their 
effects. This is a very sharp dislocation of 
the signal. Has anyone checked the 
interchangeability of tapes with different 
machines? I wonder what they will 
sound like after a year or two? The 
“golden ear” boys will have afield day! 
K. W. (Auckland, New Zealand). 

A new thought 

I must confess, right at the outset, to 
not having a ready-made answer for 
K.W., mainly because, until now, I 
hadn’t stopped to consider the matter to 
anything like the extent that he has. 

For sure, I was aware that the FM 
sound carriers in a VHS or Beta hifi 
VCR could not be continuous; that they 
would be made up of l/50th second 
segments recovered from the tape by the 
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twin audio heads on the rotating drum. I 
had taken it for granted, however, that 
momentary discontinuities in the 
l-2MHz carriers would be effectively 
taken care of by the limiting and 
demodulation circuitry. 

Indeed, I made a similar assumption 
when preparing the recent article on 
Sony’s Space Diversity FM receiver 
(November ’84). In that instance, 
alternative 10.7MHz IF inputs are 
available from entirely separate anten¬ 
nas and front-end tuners, the 
limiter/demodulator system switching 
from one to the other according to the 
instantaneous strength of the respective 
signals. Occurring within a time interval 
equivalent to 4kHz or 0.25ms, the signal 
switching was said by Sony to be 
subjectively inaudible; I simply took 
their word for it. 

But K.W. is not so trusting, at least in 
the context of hifi VCRs. If 
discontinuity in the flow of line 
information can upset the picture, it 
seems reasonable to assume that it could 
also compromise the sound, even if in 
subtle ways. Such is his theme. 

In reading his letter, however, there 
were a few points that caused me to 
hesitate on the way through. 

K.W.’s Fig. 1, for example, shows two 
complete frame sync blocks in each 
recorded field, only the first being 
actually used. This is at variance with 
similar diagrams in manufacturers’ 
literature which indicate that, after 
providing the full complement of active 
(ie image) lines, the remainder of each 
helical scan is virtually obliterated by the 
guardband and the adjacent analog 


audio track. No second frame sync block 
is shown. 

There seems to be some confusion, 
too, in respect to the relative positions of 
tracks A and B. K.W.’s diagram shows 
the heads scanning from right to left, as 
they would appear to do when viewed 
from within the drum; ie looking at the 
magnetic coating. Since the tape travels 
in the same direction as the head, it must 
also be moving from right to left in Fig. 
1. Therefore tracks A, B, C ... (or 1, 2, 
3 ...) would occur in order from left to 
right. 

Further down, K.W. suggests that, 
because the effective increase in helical 
track length must be proportionately less 
than any tape stretch present, “the video 
head doesn’t travel quite as far along the 
track before head switching occurs”. It 
seems to me that, if the video track is 
proportionately too short, it would tend 
to be overscanned rather than 
underscanned. 

Elsewhere he states that it is not 
uncommon for this so-called “skew 
effect” to result in a displacement of “up 
to a half-line (32#ts)” at the end of each 
field. I do not have any figures to hand, 
for purposes of comparison, but I do 
wonder whether K.W.’s half-line 
represents the largest likely time 
discrepancy (up to 32/xs maximum) or 
the most awkward possible displacement 
for the sync circuits: ie any number plus 
half a line. 

However, while I had to raise these 
points — if only to indicate that I was 
awake — they do not materially affect 
the basic thrust of the letter. What most 
concerns me is K.W.’s unqualified 



statement that sync pulse displacement, 
as per his Fig. 3, “is what produces the 
familiar flag waving at the top of the 
picture” ... etc. 

The statement is valid enough, 
provided one is careful to distinguish 
exactly what is meant by the term. To 
many people, flag waving, picture bend, 
picture pulling, etc, are all variations of 
the one basic theme. In fact they are not; 
nor are they attributable to a single 
cause, or responsive to a single cure. 

In my experience, disruption of the 
TV image often results from overload of 
the TV receiver by the RF signal from 
the VCR. Set up a CRO and you can 
watch the line sync pulses disappear with 
certain kinds of video information, and 
especially during the frame sync block. 
When this happens, the line oscillator 
slows towards its natural frequency and 
lags behind the incoming video 
information, resulting in the top of the 
picture being displaced to the right. 
During the next few (or more) lines, as 
the oscillator catches up again, power 
poles in the picture revert gracefully to 
vertical! 

In such cases, readjustment of the TV 
receiver AGC will often correct the 
condition. 

Video peaking in the VCR, either 
preset or adjustable, can also lead to 
problems with some program material. 
When the video level changes abruptly 
from white to black, and especially to full 
blanking level at the end of each line, 
excessive peaking can cause overshoot 
and the production of spikes, which can 
be misinterpreted by the receiver as line 
sync pulses, again disturbing the image. 
This effect, too, can be readily seen on a 
CRO. 

I make these points in case we should 
unwittingly blame skew effect for a 
whole range of picture problems and, by 
inference, exaggerate its possible threat 
to the hifi FM sound track. 

If we accept K.W.’s figure of 32^s as a 
potential skew effect error, this would be 
equivalent to 3200 cycles at 100MHz 
and a proportionately greater number at 
higher sound carrier frequencies. 

It is important to realise, however, 
that tape stretch would probably affect 
adjacent tracks in a fairly uniform 
manner. Rather than cause a difference 
between adjacent tracks of, say, 3200 
cycles — therefore inter-field phase 
modulation — it would more likely 
produce an overall shift of that order in 
the number of cycles per track; in other 
words, in the apparent carrier frequency. 

That would respresent a discrepancy 
at 100MHz of .0032%, equivalent to 
K.W.’s original figure of “about 0.003%” 
for skew effect effor. As such, I doubt 
that it would be any more significant 
than routine tolerance affecting the 
original carrier source and the 
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ELECTRONICS AUSTRALIA 
HANDBOOKS 


Are you an 
enthusiast? 

A student? 

A hobbyist? Or 
a complete 
beginner? 



Whatever your 
interest in 
electronics, 
we’ve a book 
to suit 
your needs! 


FUNDAMENTALS OF SOLID STATE 

Now in its second reprinting — which shows how popular it has 
been! It provides a wealth of information on semiconductor 
theory and operation, delving much deeper than very elementary 
works but without the maths and abstract theory which make 
many of the more specialised tests heavy going. It begins with 
atomic theory, diode types, unijunction, field effect and bipolar 
transistors, thryistor devices, device fabrication and microcir¬ 
cuits. A glossary of terms and an index complete the book. Fun¬ 
damentals of Solid State has also been widely adopted in col¬ 
leges as recommended reading — but it’s not just for the student, 
it’s for anyone who wants to know just a little bit more about the 
operation of semiconductor devices. 


DIGITAL ELECTRONICS 

Electronic equipment now plays an important role in almost every 
field of human endeavour and every day, more and more elec¬ 
tronic equipment is “going digital”. Even professional engineers 
and technicians find it hard to keep pace. In order to understand 
new developments, you need a good grounding in basic digital 
concepts, and Introduction to Digital Electronics can give you 
that grounding. Tens of thousands of people — engineers, 
technicians, students and hobbyists — have used the previous 
editions of this book to find out what the digital revolution is all 
about. The new fourth edition has been updated and expanded, 
to make it of even greater value. No previous knowledge of digital 
electronics is necessary — the book covers all basic concepts 
from scratch. 


BASIC ELECTRONICS 

As a basic text for the electronics enthusiast, Basic Electronics is 
almost certainly the most widely used manual on electronics fun¬ 
damentals in Australia. It is used by radio clubs, in secondary 
schools and colleges, and in WIA youth radio clubs. It begins with 
the electron, introduces and explains components and circuit 
concepts and progresses through radio, audio techniques, ser¬ 
vicing test instruments, television, etc. If you’ve always wanted 
to become involved in electronics, but have been scared off by 
the mysteries involved, let Basic Electronics explain them to you. 
Easy-to-understand diagrams and text make this the perfect 
book for you. We’ve even included five simple electronic pro¬ 
jects for you to try your hand at building! 


PROJECTS & CIRCUITS 

’if you like building electronic projects in your spare time, yoil 

can’t afford to miss out on this exciting book of popular projects. 
Just look what’s inside! Audio & Video projects: Video Amplifier 
for Computers and VCRs; Video Enhancer; Vocal Cancellor; 
Stereo Simulator for Tuners and VCRs; Guitar Booster for Stereo 
Amplifiers. Automotive Projects: Transistor-assisted Ignition 
System; Breath Tester; Low Fuel Indicator; Speed Sentry; Audi¬ 
ble Turn Indicator. Mains Power Control Projects: Musicolour; 
Photographic Timer; Driveway Sentry; Touch-lamp Dimmer. 
Power Supplies and Test Equipment: Battery Saver for Per¬ 
sonal Portables; Dual Tacking ± 22V Power Supply; 3'/ 2 -Digit 
LCD Capacitance Meter; In-Circuit Transistor Tester. Plus EA's 
10-year project index! 


Available from: Electronics Australia Book Sales, 140 Joynton Avenue, Waterloo, NSW 2017. 
Phone (02) 663 9999. 

































FORUM — continued 


record/replay speed control systems. 

For sure, if a residual frequency 
differential did occur between successive 
fields, it would result in some modulation 
of the carrier at a 25Hz rate but the 
modulation depth for that much carrier 
shift would be so low that we would 
probably run out of fingers trying to 
count the noughts! 

I am not entirely clear as to the point 
K.W. is trying to make when referring to 
“that frequency” in his third last 
paragraph. Whichever way you take it, 
however, the modulation percentage 
would still be minute, and any resultant 
buried way down in the noise. 

Well then, putting aside the carrier(s) 
what about possible discontinuities in the 
moduation itself? What about the 
surplus or missing bits, if the recorded 
tracks are either over or under-scanned? 

If we’re talking about bits up to 32/iS 
long, again, I think we can forget them. 
The fact is that our FM-multiplex 
broadcasting and even our much 
esteemed digitally sourced recordings 
and compact discs are composed of bits, 
present or absent, of about that same 
order. If they don’t bother us in those 
areas, I doubt that they will do so in hifi 
VCRs either. 

At the end of his letter, K.W. wonders 
whether anyone has checked a range of 
hifi VCRs for mutual compatibility in 
respect to tapes. The answer happens to 
be “yes”. In the November issue of 
“Audio” magazine, Len Feldman reports 
in detail on five hifi VCRs of different 
brands from three different OEM 
suppliers. In the case of four out of the 
five, tapes appeared to be completely 
interchangeable; the fifth VCR exhibited 
difficulties with some tapes, which Len 
Feldman attributed to “alignment 
problems” — presumably much more 
basic than mere skew effect. 

The last word? 

Well then, is that the last word on the 
subject, with hifi VCRs completely 
exonerated and K.W. battered and 
bleeding by the wayside? 

The appropriate answer, I suspect, is 
“no”, for reasons that aren’t too far 
removed from K.W.’s proposition. 

While it may be possible to ignore 
skew effect, as such, the same may not 
be true of the noise pulse produced by 
the actual head switching. It is said not 
to be noticeable, being either masked by 
the audio signal or else dropped below 
audibility by the noise reduction 
circuitry, in the absence of signal. But it 
is there and can be isolated by a special 
measurement technique, according to 
Ontje Arpe, Chief Video Engineer for 


Are photocopiers a health hazard? 


Photocopiers can be a health 
hazard, causing dermatitis and 
bronchial and sinus complaints, a new 
report says. 

Results of a study by the Workers’ 
Health Centre in Sydney were 
published in last month’s edition of 
the Victorian Public Service News. 

The study outlined various health 
risks from photocopiers, saying they 
were greatest when working in a 
poorly ventilated area, with several 
photocopiers running simultaneously. 

The report said the most serious 
health risk resulted from ozone, a gas 
produced by high-voltage machines. 

It said ozone, which had a pungent 
smell like bleach, irritated the mucous 
membranes and could be a lethal gas 
at relatively low concentrations. 

The report quoted a German study 
which noted that people exposed to 
quantities of ozone suffered chest 
cramps, headaches, dizziness and 


severe fatigue. 

This could be accompanied by a 
slowing of the heart and respiration 
rate. 

The study said a layer of ozone was 
found on the plates used in 
photocopiers and could be released in 
the air when the machine was 
charged with high voltages. 

The study showed that ozone 
emission levels were highest in poorly 
maintained photocopying machines 
operating in badly ventilated 
conditions. 

It advised that machines should be 
reguarly checked so that ozone 
emission levels did not exceed 0.05 
parts per million. 

The report also said the chemical 
carbon black, found in the toners used 
in photocopiers, was a cause of skin 
cancer. 

Sydney Morning Herald, 
November, 1984 


BASF, and guest speaker at a recent 
seminar in Hobart. 

I gather that Leo Simpson, or one of 
his staff, will be following up his 
suggestion for a forthcoming issue. 

That aside, the practical reality is that 
VCR hifi sound is, after all, an FM 
system and, as such, can be expected to 
fall somewhat short of the best digital 
technology. But it’s still way ahead of 
that dawdling analog track along the 
edge of the tape, and that’s what really 
matters. 

Best you enjoy it while you can, before 
K.W. or Leo Simpson or the “Golden ear 
boys” (mentioned tongue in cheek, I 
believe) convince you that it’s really not 
as good as it sounds! 

Beware of copiers 

To change the subject, we reproduce 
in the accompanying panel a news item 
clipped by a reader from the “Sydney 
Morning Herald”. The reference to 
ozone reminded me of past discussion in 
these columns, involving that particular 
gas in connection with negative ion 
generators. 

As you may recall, these are electronic 
gadgets which are designed to release a 
steady stream of negatively charged air 
molecules — negative ions or “negions” 
— into homes, offices or public 
buildings, supposedly making life more 
pleasant for the occupants. 

We were frankly dubious about the 
claims being made for ion generators but 
our efforts to debate them yielded very 


little of a definitive nature. There was 
spirited support and equally spirited 
condemnation but nothing much in the 
way of scientific proof, either way. We 
summed up the situation, as we saw it, in 
the May ’81 issue. 

One point that did emerge from the 
discussion was the possibility that high 
voltage circuitry, intended to ionise air 
particles, might also change a significant 
number of normal oxygen molecules into 
the tri-atom form: ozone. Once thought 
to be a healthful, invigorating gas, ozone 
is now known to have definite toxic 
qualities. At low concentrations, it has 
been used to “purify” polluted air in 
underground workings and to kill 
bacteria in public buildings. In higher 
concentrations, it can affect people as 
well! 

In the May ’81 article, we quoted a 
figure for the natural concentration of 
ozone in surface air as up to 50 parts per 
hundred million, or 0.5ppm. The then 
recommendation from the Australian 
Commonwealth Department of Health 
was that no device add to this by more 
than 0.1 ppm per eight-hour working day. 
Some early models of negative ion 
generators appeared to meet this 
criterion, others did not. 

Since then, debate about negative ion 
generators appears to have lapsed, 
mainly, I suspect, because both sides 
have tired of the subject. But now comes 
the warning about a tendency for office 

Continued on page 124 
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Why the distortion 

on orchestral ' 
strings? 


by NEVILLE WILLIAMS 


Engineers at an audio convention may, at times, 
debate specialised, even esoteric subjects; at 
other times, the discussion is very much at a hifi 
enthusiast level. In this final report on the AES 
Convention in Melbourne, we refer to discussion 
and lectures which fall into this second category, 
beginning with some open-ended speculation 
about orchestral string tone. 


When commenting on newly issued 
orchestral records, reviewers frequently 
find reason to complain that the strings 
have a “zizzy” or “papery” or “wiry” 
quality, an unpleasant “edge” or a rough, 
“congested” sound. 

Only rarely do they offer any 
suggestion as to why it might be so but, 
when they do, speculation can range all 
the way from musicians, acoustics and 
microphone arrangements, through the 
recording procedures or process to a 
suspect pressing or tape cassette. 

All of these things, and more, may 
conceivably qualify as contributing 
factors to whatever is meant by “zizzy”, 
“papery”, “wiry”, “edgy” or “congested” 
string tone, but I doubt that any one of 
them would be consistently or totally 
responsible for the complaints. I’m far 
from certain that we understand the 
effect well enough to be all that specific 
about the cause. 

Having just completed a batch of 
record reviews, the subject was fresh in 
my mind when I turned up for the initial 
function of the AES (Audio Engineering 
Society) Convention in the Melbourne 
Arts Centre. What better place could 
there be to find a kindred spirit with 
whom to exchange ideas on such a topic? 

In preparing the reviews, I had 
criticised the string tone in a particular 
orchestral recording — a devotional 
album where one would reasonably 
expect that the arranger’s intention had 
been to produce a “lush” sound. Instead, 
the string chorus had a rough, congested 
“edge”, as if suffering from some kind of 


intermodulation. Not that the album was 
a rarity in this respect; I’ve heard the 
effect often enough to be apprehensive 
about any popular orchestral recording 
that relies on “singing strings”. 
Sometimes they sing sweetly, but often 
they don’t — not to my ears, anyway! 

As it happened, I struck up a 
conversation with another convention 
guest, Mr Denis Vaughan, an acoustics 
consultant, conductor and organist, 
involved with the Melbourne Arts 
Centre. I quote him only in a general 
way, because I have to rely on memory 
to summarise what was said in a fairly 
mobile group situation, with distractions 
common to such a gathering. 

However, in the course of 
conversation, I shared with him my 
puzzlement about the often congested 
sound of massed strings playing in 
unison: a certain roughness not unlike 
that due to a partially worn stylus or the 
onset of amplifier overload. It was easy 
to blame the record/replay system but I 
was convinced, I said, that I had heard 
the same “distortion” effect, when I had 
consciously listened for it in a live music 
situation. Was it an acoustic effect, an 
aural problem, or an over-active 
imagination? Had he ever been aware of 
it himself? 

His reply was at least reassuring, even 
if it confirmed the need for a lot more 
answers. 

No, I was not imagining things and, 
yes, he had been aware of congested 
string sound, at times, from the podium. 
He went on to suggest that it was 



probably an acoustic and/or aural effect, 
occasioned by a substantial and compact 
group of similar instruments, all playing 
identical or harmonically related notes. 

In fact, the notes are never identical 
and the multiple instruments (eg 
orchestral strings) produce a most 
complex interplay of effectively random 
overtones which may be interpreted by 
the ear, at best as music, at worst as noise 
— hence distortion. 

You can hear a hint of the problem, he 
suggested, when playing some pipe 
organs. Certain pipes, not well 
positioned, may interact with each other, 
when played simultaneously, to produce 
a non-musical resultant. It seemed logical 
to suggest that the instruments in a large 
string section could interact to a 
proportionately greater degree in certain 
circumstances. 

I was particularly interested, however, 
in his further observation: 

“I’ve been aware of much the same 
effect, when conducting a large choir. In 
that case, the ‘instruments’ are multiple 
human voices arranged in compact 
groups.” 

To that point in the conversation I had 
not mentioned choirs, although it had 
been my intention to do so. Time and 
again, when reviewing choral albums, I 
have noticed the same kind of 
“intermodulation” sound riding the 
massed voices. Here was someone 
volunteering the information that the 
effect could, on occasions, be heard at 
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Fig. 1: The converse of “purist” microphone techniques, as used for the Japanese Victor 
direct-cut recording of “Orchestrations Astromantic” by the Tokyo Philharmonic Or¬ 
chestra. A conventional crossed pair of microphones is out front but there are 22 others 
distributed within the orchestra and auditorium! 


the conductor’s podium. 

The implication is obvious: if the same 
effect is picked up by the microphones 
and ultimately reproduced in the home, 
the listener would be likely to blame the 
equipment for it: a poor recording, a 
suspect cartridge, a tizzy tweeter, etc. 
But, for the moment, I was more anxious 
to follow up the statement that had just 
been made: _ 

“Tell me,” I said, “is there anything a 
conductor can do to reduce the sort of 
congestion you’ve described?” 

“Yes,” he replied, “he can reduce the 
number of string players, on the basis 
that a smaller, more dispersed orchestra 
is likely to sound more ‘transparent’ than 
a large orchestra. But, of course, it may 
not be an option to use a smaller 
orchestra.” 

“In the case of a choir, I’ve tried 
breaking up the sections so that 
sopranas, altos, etc, are interspersed 
rather than concentrated in individual 
groups. It certainly opens up the sound 
but it is not necessarily an acceptable 
way to organise a choir!” 

Unfortunately, the discussion was 
interrupted at about this point and I did 
not get the opportunity to take it up 
again. But it provided an interesting 
starting point for further questions and 
speculation, which I leave you to think 
about: 

Why is the focus of attention on 
orchestral strings and choirs? 

Because they provide the most 
common examples of a large number of 
similar sound sources heard in unison. 

Are audiences at orchestral and choral 
performances aware of “congested” 


LET’S TALK ABOUT HEARING 

“I believe we will never get as 
good a grasp of our hearing as we 
have of our sight. The ears appear 
to be much more educable, much 
more adaptable than the eyes. Or 
is it perhaps our brain which, 
stimulated by our aural organs, 
responds in very subjective ways 
— ways which, like all subjective 
responses, change with time, 
experience and environment. 

“All our psychoacoustic testing 
is based on ‘response’ — on the 
interconnection within our brain 
between the sensation of hearing 
(input) and the verbalising of our 
reaction to that input (output). I am 
unwilling to admit that there is a 
perfect communications channel 
between that input and that output. 

I rather suspect that there are 
many blockages in the way, which 
have to do with prejudice, 
conditioning, wishful thinking, 
social amenities, etc.” 

Stephen F. Temmer 


sound from massed strings or massed 
voices? 

Not directly, because their attention is 
divided between visual stimulation and 
the more obvious aspects of the 
performance. 

Might it be more noticeable when 
listening to a recording of the same 
presentation? 

Yes, because attention is then focused 
on the sound only and, in the case of a 
hifi buff, on subtle details of the sound. 
If, in those circumstances, the sound 
from a section of the orchestra or choir is 
perceptibly “edgy” or “congested”, it will 
be noted and may well be put down to 
limitations in the recording and 
reproducing system. 

Does this mean that some of the 
“distortion” we complain about in 
recordings is attributable to the program 
source? 

That inference can be drawn but with 
an important qualification: its subjective 
impact may be aggravated by unsuitable 
acoustics, the over-use of microphones, 
signal processing, etc, such that the 
surfeit of random phase overtones is 
further increased. 

Surely, this last qualification amounts 
to re-inventing the wheel? All would 
agree on the desirability of good 
acoustics, and “purist” engineers 


commonly support the principle of using 
a minimum number of microphones and 
minimum signal processing. That plus a 
good recording and a good amplifier 
system... 

Agreed ... but the whole thrust of the 
earlier remarks was to suggest that 
massed strings and massed voices pose a 
special problem, which may not have 
been appreciated as widely as it should. 
How else can we account for any 
number of recordings which sound clean 
and unstressed with woodwinds, brass, 
percussion, even organ, going full bore 
— only to “distort” with the entry of 
massed fiddles or massed voices? 

I guess that it all gets down to the 
broad question: Do they present a special 
problem? If so why, and how best can it 
be dealt with? 


Voice of caution 

Notwithstanding the foregoing, it 
would be wrong to assume that all audio 
engineers are preoccupied with 
technology and obscure effects. Guest 
lecturer, Stephen F. Temmer, President 
of the Gotham Organisation, New York, 
made this very clear in his subsequent 
presentation: 

“The actual name of our field of 
endeavour is music. It isn’t tape, it isn’t 
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Fig. 2: Capable of being cut in and out of circuit by special logic switching, a specially 
devised adjustable amplifier module allowed Lecturer Professor E. M. Cherry to 
simulate typical design limitations in power amplifiers; eg crossover distortion with and 
without negative feedback. 


Why the 
distortion? 

disc, it isn’t cassette — it’s music ... My 
interest in engineering is solely tied to my 
enjoyment of music, and to my interest 
in disseminating music in its most 
enjoyable form.” 

In his 40-odd years of association with 
the industry, he said, he had seen enough 
new developments, important and 
otherwise, to have become accustomed 
to them. The change from mono to 
2-channel had dramatically altered our 
perception of music but the further step 
to 4-channel had not. The fact is that 
“we are running out of new ways to 
enhance music”. 

Our knowledge of psychoacoustics is 
very recent and very limited, according 
to Stephen Temmer, and our reaction to 
aural stimuli is both subjective and 
educable. Many old recordings in his 
collection afforded him greater listening 
pleasure than their modern counterparts, 
notwithstanding their many technical 
limitations. 

The modern penchant for multiple 


microphones, multiple recording venues, 
multiple “takes”, mix-downs and signal 
processing, may meet the convenience of 
the industry, with all its expensive new 
“toys” but it can rob performances of 
their spontaneity. His conclusion: 

“In the technological age in which we 
find ourselves, it is easy to confuse the 
media with the message. The message is 
music. The medium is immaterial, as 
long as it serves to bring the message to a 
maximum number of people at the 
minimum price! Let’s all work on that 
aspect of the message, rather than 
expecting the consumer to assume the 
additional costs of financing the 
industry’s hobbies.” 


Voice of restraint 

Moderation of another kind came 
from a quite different and unexpected 
quarter: from Professor E. M. Cherry of 
Monash University, Victoria. Professor 
Cherry is an accepted authority on high 
quality amplifier design and has been 
active in researching TIM (transient 
intermodulation) and other subtle forms 
of distortion. 

For the purpose of his lecture, he set 
up an amplifier, which he credited to Dr 
Richard Small, as comparing more than 
favourably with any other that he had 
come across. This was coupled to a high 
quality signal source, high quality 
loudspeakers, and a special switching 
system which allowed the signal to be 
routed directly from the pre- to main 
amplifier, or via a specially designed 
supplementary unit. 

Although shown in the basic block 
diagram as a simple two-way switch (Fig. 
2) it was, in fact, a four-way push-button 
logic control selector, so arranged that it 
would minimise the likelihood of the user 
making consistent choices by chance. 
Precautions were taken also against the 
influence of different earth currents, etc, 
while a 500ms delay served to disguise 
genuine from simulated changeovers. 

The supplementary unit contained a 
sequence of stages, with provision to 
modify their operating conditions so 
that, as far as the signal was concerned, 
they would duplicate the effect of typical 
failings in the main amplifier. By simply 
setting switches, the lecturer could 
demonstrate the following: 

1. Minimum distortion for reference 
purposes. 

2. Hard clipping in a moderately good 
amplifier. 

3. Crossover distortion without negative 
feedback. 

4. Crossover distortion with negative 
feedback. 

5. Slewing distortion (transient 
intermodulation distortion). 

6. An “awful amplifier”. Everything has 
been cut to the bone to save cost! 

Surprisingly (for Professor Cherry) the 
purpose of the demonstration was not to 
show how very tiny percentages of 
distortion might be apparent to a 


Sealed Loudspeaker Enclosures 


QUESTION: You decide to 
construct a sealed loudspeaker system 
which has reputedly been designed to 
strike an optimum balance between 
low frequency response and enclosure 
volume for the particular bass driver. 
But you discover that you have 
timber and space to spare, allowing 
the enclosure to be made considerably 
larger. Would this result, as a matter 
of course, in better bass response? 
ANSWER: A paper presented to the 
AES Convention by H. J. Wiebell and 
A. R. Bywater of Cepstrum Research, 
Victoria, says: “No, it wouldn’t”. 

Basically, the paper examines the 
effect of dissipative losses in typical 
sealed enclosures, with or without 
filling. It is well beyond the scope of 
this article but, for purposes of the 
question, the answer can be resolved 
in terms of the accompanying 
diagram (Fig. 3). 

An optimally designed sealed 
enclosure may give a response as per 
the solid curve, offering a nominal 
“cut-off’ (—3dB) at, say, 35Hz — low 
enough to cope with all normal bass 
response requirements. 

If the enclosure volume was 
significantly reduced, there would be 
a rise in both the “Q” and the 
resonance of the system, typified by 
the dashed curve. A peak has become 


evident around 70Hz, with the 
response falling fairly steeply through 
— 3dB at around 43Hz. 

Significantly increasing the 
enclosure volume would have the 
reverse effect of lowering both the 
resonance and the “Q” of the system. 
As a result, the response curve 
(dotted) would tend to broaden and 
sag, such that the system bandwidth, 
in terms of the -3dB point, would 
actually be reduced. 

While there may not be any great 
difference, subjectively, between the 
solid and the dotted curves, the fact 
remains that a consciously oversize 
sealed enclosure is a dubious 
investment — the more so because it 
also offers less protection for the 
driver in the event of spurious sub¬ 
sonic excitation. 


Fig. 3: loudspeaker response curves. 
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discerning audience, but rather the 
reverse: “A prime conclusion from the 
demonstration is that many types of 
nonlinear distortion are remarkably 
inaudible”. 

Under lecture room conditions, and in 
the time available, it was not possible to 
reach firm conclusions about the validity 
of the statement, except to say that, with 
most of the excerpts, whole number 
distortion was certainly not obvious. One 
inference is that, with amplifiers of 
reasonable design merit, perceived 
quality is mainly dependent on the signal 
source, the loudspeakers, the listening 
environment — and the listener. 

However, the thrust of Prof. Cherry’s 
preprint paper was no less surprising — 
and thought provoking — than what he 
set out to demonstrate: 

“Although it must be admitted that 
the manufacturers of compact discs and 
associated equipment have had little 
apparent difficulty in meeting the basic 
16-bit 44kHz sampling format, it appears 
that this format could have been relaxed 
considerably with little loss of audible 
quality. This should be borne in mind if 
some simpler digital audio system is 
proposed for the future. Such a system 
might stand in the same relation to the 
CD system as the tape cassette stands to 
the reel to reel system.” 

After repeated complaints from purists 
that system standards for compact disc 
are too low, it is quite a change to hear 
someone suggesting that there might be 
scope for something less pretentious! 


He’s puzzled, too! 

The sound of the violins in 
orchestral pieces ... Are they 
strident, steely, hard or unmusical? 
Could the high-order harmonics, 
many decibels softer than the 
fundamental, be over-emphasised 
or distorted to cause an edgy, 
unpleasant sound? Or do violins 
picked up by closely placed, non¬ 
flat mikes really sound like that? 
William Burton, 

Associate Editor, 

“Stereo Review” (May '84 
P-60) 


Train at home for a 
better career 

Choose from 
32 opportunities! 

Now without attending school or 
university, without any previous 
experience, you can train at home in 
your spare time for a money making 
career... even obtain a Career 
Diploma. Send for free facts about the 
exciting programme that interests you most. Mail coupon today and 
you will receive complete information that shows you how easy it is 
to qualify for a great new career or advancement in your present job. 



-SEND FOR FREE FACTS!-- 

International Correspondence Schools 

400 Pacific Highway, Crows Nest, NSW 2065 

YES I ^ ease senc * me without cost or obligation free facts on 
how I can study at home for the career I have chosen. 

TICK ONE BOX ONLY! 

l 1 Computer Programming 
r 1 Business Management (IBA) 

[ 1 Executive Management 
! ] Small Business Owner 
r i Refrigeration/Air Conditioning 
; 1 Hotel/Motel Management 
r: Practical Accounting 
□ Management Accounting 
T ] A.C.I.S. Coaching 
t 1 Auto Mechanic 
! ! Motorcycle Maintenance 
[ 1 Building 

r I Builder’s Draftsman 
fl Drafting 
f 1 Architecture 
f I Electronics 

Mr/Mrs/Miss _ 

Address _ 

-- P/code _Phone 

(Home) 

Tick Here it. Full Time Student 1 ! 


1193 

f I TV Technician 
f 1 Sales/Marketing (AMI) 
f 1 Civil Engineering 
[ i Electrical Engineering 
f 1 Mechanical Engineering 

□ Pharmacy Assistant 
n Secretarial 

f 1 English Language 
f 1 Recreational Art 
f 1 Commercial Art 
f 1 Photography 
r i Interior Design 

□ Guitar 

i 1 Commercial Writing 
[ J Short Story Writing 
f 1 Dressmaking 
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NSW PRODUCTS 



Office furniture from 
Rank Industries 

Rank Furniture Marketing has 
recently launched a new concept in the 
marketing of domestic furniture. Rank 
will begin with a promotion of their 
range of desks, tables and cabinets. 
These have been specifically designed to 
solve special furniture needs around the 
home, office and other commercial areas. 

All units are supplied securely boxed 
with full instructions. They can be 


assembled quickly by any unskilled 
person with nothing more than a screw¬ 
driver. The products have an all 
synthetic surface. 

The current range of furniture is 
centred around two main products: a 
utility desk and table that can be used for 
computers, word processors or video 
games; and a video cabinet, featuring a 
TV set table surface plus an additional 
shelf for cassette recorder or disc drive. 

Rank Furniture Marketing Pty Ltd, 
99 Carnarvon St, Auburn 2144. Phone 
(02) 648 3773. 


12-bit D/A from 
National Semiconductor 

Two fast 12-bit digital-to-analog (D/A) 
converters, the DAC1265A and 
DAC1265, are now available from 
National Semiconductor. These D/A 


converters are superior replacements for 
any 12-bit converter of this type. 

The DAC1265A and DAC1265 use 
12 precision high speed bipolar current 
steering switches, a control amplifier, a 
thin film resistor network and a buried 
zener voltage reference to obtain a high 
accuracy, fast analog output current. 


Rugged Philips 
loadcell 

Loadcells are the all-important 
sensors used in modern electronic 
weighing systems. Characterised by 
their extreme ruggedness they are 
virtually indestructible; normally, 
they can be fitted and forgotten. 

Latest in the Philips range of strain- 
gauge loadcells is the general-purpose 
tension-type PR 6206. Combining 
state-of-the-art technology with 
outstanding reliability, its calibrated 
output signal enables several loadcells 
to be combined in one weighing 
installation if required. Capable of 
withstanding 200% mechanical 
overloads and unaffected by up to 3G 
vibration levels, it will also operate for 
up to 100 hours in water at a depth of 
1.5 metres. Five separate load-ratings 
cover the range 200kg to 5 tonnes. 

The total absence of any moving 
parts makes maintenance 
unnecessary; special circuitry 
provides for temperature 
compensation over a wide range. 
Recommended supply-voltage range 
is 6 to 24V AC or DC. 


Philips Scientific & Industrial, 
25-27 Paul Street North, North Ryde. 
Phone (02) 888 8222. 



Applications for the DAC1265 
include CRT displays, precision 
instruments and data acquisition systems 
requiring throughput rates as high as 
5MHz. 

National Semiconductor: 11-17 
Khartoum Rd, North Ryde, NSW 2113. 
Phone (02) 887 4455. 
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JVC Battery Charger/ 
Power Supply 

Combined battery charger and fally regulated 
sower supply unit 
Model AA-P41 EA) 

Input: 240VAC 50Hz 
Output: 1 2VDC 2.3A 
Has built in over-charge prevention and 
automatic change over from nicad to 
power supply. 

Ideal for use as a computer 
power supply 

All brand new and cartoned with instruction 
Normally around $150 but from us a silly 

Micro switch 

Top quality Cherry brand. 

15A/250VAC rating. Nor¬ 
mally open contact with 


ELECTRONICS GALORE BARGAINS™ ER 

‘OPEN SESAME’ TO A 1001 STUPENDOUS BARGAINS F 0 R CALLERS 


Huge scoop purchase of 


Knockout prices on the 159 series of plugs and sockets from 
Plessey. The range uses very effective locking devices, excellent 
contact areas and gold flashing for low contact resistance. The 
cover allows top or side entry. An extra contact on one row 
allows for polarisation. 

Working Voltage: 

350V DC or AC (peak) 

Current rating: 

5A DC or AC (RMS) It 
70 degrees C 
Flashover voltage 
4kV between contacts and to case 

Sockets with mounting brackets and retain'_ 

Plugs with cover 
Number of Cat Number Dim Number of Cat Number 

ways socket (inch) wa vs 

11 32841 .99 11 324967 

23 324847 1.88 23 324973 

31 324851 2.47 31 324977 

31 way plug with cover & panel 23 way plug with cover 



only 65c 
10 for $5.50 
150 ohm/25W Wire 
Wound Rheostat 

Going at absolutely 
giveaway prices for 
New Year. Ceramic 
body. W shaft Perfect' 

TKToD 


forspeaker 
attenuators, power 
supplies etc. 




5) Max operating temperature 


only $15.00 

Miniature ‘Jones’ 
connectors 

8 way plug with top entry cover 
plus 8 way chassis socket with bracke 
Very difficult connector to find 
at this price. 

only $2.00 pr. 


IN 914 (IN4148) 
Diodes 

100 for $2.50 
IN4004 Diodes 
50 for $2.50 
BC548 Transistors 
10 for $1.40 
BC558 Transistors 
10 for 90c 
BC549 Transistors 
10 for 90c 
BC559 Transistors 
10 for 90c 
BC547 Transistors 
10 for 90c 
BC557 Transistors 
10 for 90c 
BC332 Transistors 
10 for 90c 
BC109/BC337 
Transistors 
10 of each (20) 
$3.00 

TIP29B Transistors 
10 for $3.50 
4001A CMOS 
10 for $1.50 
4020A CMOS/ 

10 for $2.50 
Crystal 6MHz 
$2.50 each 
Crystal 32.768 
Clock Xtal 
$1.25 
Crystal 

4433.619KHz 
Colorburst 
$ 2.00 


$6 a pair 

ug with cover & pi 

$5 a pair 

BARGAIN P. 

Component Pacs. 1 'A kg’s of useful 

1 components, including switches, 

capacitors, slide pots, relays, tagstripr 
resistors etc. Worth at least $20. 



300V/150A Stud 
Rectifiers belowf 
| wholesale 

S Astounding savings 
Ron these 300V 
1 rectifiers. 300V 
forward or reverse 
voltage (please 
specify). All brand 
new current stock. ^ 

only $7.80 

10,000uF/16V 

Electro 

Limited stock. High quality, 
Japanese miniature type. 
RBtype. 

Only 38mm high by 
24mm wide. 

only $8.50 
10 for $88.50 




Relay Pac. 30 assorted types 

3 12 to 48 volts. Cradle, mini an 

mercury wetted etc. --- 

only $10. Limited sti. 

- ' NOW. 

Oisk Ceramic Pac. 60 assorted 
values. From 10pf to .1 uF. 100 to 
...- —formoney... 


Polyester Capacitor Pac. 

60 assorted types from .001 uF to 


’.2uFto470uF. 10 to 25V. 


__I Pac. Look what yoi 

here. Talk about value... 
x 5 pin DIN plug to 4 x 6.5mm 


Monolithic Cap Pac. Now here'i 
value Mini Bypass caps 

_rfured by Emcon USA 

50 assorted from 12pf to 270 pf 

Our special price. 




ELECTRONICS PTY LTD 


. $3.50 Mon-Fi 
. $4.00 Thurs.. 

.$6.00 Saturday.9-12pr 

§7 00 Note: We: 


nt Skyroad Freight v i<j e quantity discour 




































NEW PRODUCTS 



Heavy duty meters 
from Fluke 

The Fluke range of multimeters has 
been expanded with the addition of a 
new family of instruments intended 
specifically to cope with the rigours of 
industrial use. The Fluke 20 Series, like 
the recently introduced 70 Series, 
combines the superior accuracy of a 
digital meter with the dynamic 
measurement capabilities of an analog 
meter. The 31-segment bar graph makes 
measurements such as peaking and 
nulling much simpler. 

The new meters have been built to 
withstand the environmental and 
electrical abuses common to construc¬ 
tion, maintenance, petrochemical 
and other heavy industries. They are 
guaranteed to stay in calibration for one 
year despite drops, shock, vibration or 


chemical spills. All components are 
shock-mounted and safeguarded with 
high energy fuses and extensive overload 
protection to prevent mechanical 
damage or electrical shock. In most 
overload circumstances, replacement of 
fuses is not even required. 

A new liquid crystal display works at 
extreme temperatures. Operation is 
guaranteed from -15°C to +55°C, with 
typical operation being specified from 
-20°C to +60°C. 

The Fluke 25 has all of the features 
of the 75, including “touch hold” sample 
and hold. The Fluke 27 has the 
additional facility to record the 
maximum and minimum values 
occurring during the sample. 

For further information, contact: 
Fluke Instruments Pty Ltd, PO Box 30, 
Concord, NSW 2137. Phone (02) 736 
2888. 


New Zealand s 
electronics industry 

New Zealand’s National 
Electronics Development Association 
(NEDA) has produced a 1984 
“Electronics Review”, described as 
“an annual overview of the (NZ) 
electronics industry”. It is a 72-page 
soft cover booklet, measuring 
210x295mm, illustrated with 
photographs of personalities, 
factories, manufacturing processes 
etc, from New Zealand’s electronics 
industry. 


According to the promoters, 
electronics is now playing a major role 
in helping manufactured goods 
displace this country’s traditional 
products, such as wool, meat, and 
dairy products as the major export 
earners. And, apparently, the firms 
profiled in the review are those that 
have met the challenge of high 
technology in today’s electronics 
market. 

Further information and copies of 
the publication are available from 
National Electronics Development 
Association (NZ) Incorporated, PO 
Box 9092, Wellington, New Zealand. 


Cermet pots from Philips 

With the addition of a range of cermet 
potentiometers, Philips PP17 family of 
modular potentiometers is now 
complete. Like the earlier carbon 
versions, the cermet types can be 
customized to suit a wide range of 
applications. Both cermet and carbon 
types use a basic high-quality module; 
the cermet types are intended for high- 
end industrial equipment. 

All the potentiometers have a 
compact, modern design which allows 
for high packing densities. The rigid 
terminals are accurately positioned and 
have small spacings; different spacing 
and terminal styles are possible, 
depending on customer requirements. 

Available options are: with or without 
spindle; single or tandem drive; vertical 
or horizontal design. Accessories include 
heatsinks, reduction drives and single 
pole single throw switches. 


Pulse width modulator 1C 

Motorola has introduced the second 
source of an industry standard pulse 
width modulator (PWM) control circuit 
family. Known as the SG3526 series, 
these ICs provide improved performance 
and reduce external parts count by 
including all of the functional elements 
necessary for control switching regulator 
power supply systems. 

The new PWM series includes a 5V 
± 2.0% reference capable of sourcing up 
to 20mA of current. A sawtooth 
oscillator operates up to 400kHz with the 
capability of being externally 
synchronized. An error amplifier and 
current limit comparator are provided 
for voltage regulation and cycle-by-cycle 
(digital) current limiting. 

The internal logic circuitry safeguards 
against double pulsing of the outputs and 
includes under-voltage lockout with 
hysteresis. A reset pin indicates the 
under-voltage lockout state during power 
supply cycling or interruptions. Other 
control features include a shutdown pin, 
and programmable soft start and dead 
time pins. 

Dual totem-pole outputs permit push- 
pull or single-ended operation, and 
provide sink and source output drive 
current up to + 200mA. This feature 
permits direct drive of TMOS power 
FETs and transformers without 
additional circuitry in many applications. 

Motorola Semi Conductor Products, 
250 Pacific Hwy, Crows Nest 2065. 
Phone (02) 438 1955. 
















Electrical characteristics for the new 
cermet potentiometers are: maximum 
power dissipation (at T amb = 40°C) 
1.25W to 2W (3W with heatsink); 
resistance range 2200 to 4.7MO linear. 
The standard tolerance is ±10%. 

Philips Electronic Components and 
Materials, PO Box 50, Lane Cove, 2066. 
Phone (02) 427 0888. 



Scrambler for 
two-way radios 

Privacy on shared radio channels and 
security from eavesdropping scanners is 
now practical for most two-way radio 
users with the release of a voice 
scrambler by Sepac Industries. 

The S900 encode/decode scrambler 
module has been miniaturized in order to 
allow internal fitting to most radios. 
Selection of normal or coded speech is 
made by a single switch operation. 

No Department of Communication 
type approval is required for this where it 
is fitted to an already approved radio. 

Sepac Indusrtries (Australia) Pty Ltd, 
134 Beach St, Frankston, Vic 3199. 
Phone (03) 781 3144. 



Versatile antenna 
tuner 

Manufactured by MFJ Enterprises 
this versatile Antenna Tuning Unit, the 
Model MFJ-949B, has been designed to 
incorporate many useful features. It is 
available in Australia through their 
Australian distributors, GFS Electronic 
Imports. 

Built in to a neat, compact and fully 
shielded enclosure the MFJ-949B 
features a 200 watt dummy load and 
switching for two coax fed antennas, a 
balanced line and a single wire-fed 
antenna. 

The MFJ-949B is capable of matching 
continuously from 1.8 to 30MHz over a 
very wide impedence range. It’s built in 
power/SWR meter covers two power 
ranges, 0-300 and 0-30 watts. 

Price of the MFJ-949B is $284 plus 
$12 P&P. For further information, 
contact GFS Electronic Imports, PO Box 
97 Mitcham, Vic 3132. Phone (03) 
873 3777). 



Westinghouse 
line filter 

The power line filter, type FN660, has 
been designed not only to protect 
equipment and systems from line-borne 
interference, but to also prevent 
interference generated within equipment 
from reaching the supply lines. 

With total leakage currents of less that 
0.4mA, at currents up to 20A and 
frequency range from 1MHz to 
300MHz, the FN660 is suitable for 
computers, office machines and 
measuring instruments. 

The FN660 is available in ratings of 
1A, 3A, 6A, 10A and 20A at +40°C, 
with an operating temperature range of 
-25°C to +85°C. 

Westinghouse Rectifier Division: PO 
Box 131, North Altona, Vic 3025. Phone 
(03) 391 9111. 



UV MATERIALS 

• Riston™ PCB 

• 3M Scotchcal 

• 3MINT 

UV PROCESSING 
EQUIPMENT 

KALEX LIGHT BOX 

• Autoreset Timer 

• 2 Level Exposure 

• Timing Light 

• Instant Light Up 

• Safety Micro Switch 

• Exposure to 22in x llin 

$435.oo + st 

DELIVERED 

KALEX “PORTU-VEE” 

• UV Light Box 

• Fully Portable 

• Exposure to lOin x 6in 

$175°° + st 

DELIVERED 

KALEX ETCH TANK 

• Two Compartment 

• Heater 

• Recirculation 

(by Magnetic Pump) 

• Two Level Rack 

• Lid 

$595 00 ♦ si 

DELIVERED 


RISTON 3000 
PCB MATERIAL 


SIZE 

SINGLE 

DOUBLE 

INCHES 

SIDED 

SIDED 

36 X 24 

49.50 

62.70 

24 X 18 

24.75 

33.00 

18 X 12 

13.75 

17.60 

12 X 12 

8.80 

11.80 

12 X 6 

6.00 

6.45 

■ 

plus sales tax 

if applicable. 



101 Burgundy St, 
Heidelberg 3084 
(03) 458 2976 
Telex AA 37678 
MELTON 
(03) 743 1011 
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NEW PRODUCTS 



Electronic speedo 
from VDO 

VDO Instruments Australia has 
introduced an electronic speedometer 
for commercial vehicles with a 
universal signal generator to cater for 
all final drive ratios. 

Previous electronic speedos required 
a wide range of electronic signal 
generators when coupled to different 
final drive ratio transmissions. 

Electronic speedos eliminate the 
need for drive cables which are 
sometimes unavailable as spare parts 
and are frequently difficult to route 
through the vehicle. 

VDO claims the Hall Effect speedo is 
far superior in accuracy to mechanical 
types, with less than 1 % error 
throughout the speed range. 

Details can be obtained from VDO 
Australia, 115 Northern Rd, 
Heidelberg West, Vic 3081. 



Fast DAC from 
Analog Devices 



A new monolithic 8-bit digital-to-analog 
converter (DAC) is the first to combine 
an on-chip reference with composite 
controls for raster scan graphics rates to 
125MHz. Introduced by Analog 
Devices, Inc, the AD9700 settles to 
±0.4% of grey scale in 10ns and offers a 
complete range of functions that were 
previously available only in hybrid and 
modular DACs. 

The features and performance of the 
AD9700 make it well-suited for many 
high-speed display applications including 
colour graphics, automatic test 
equipment, and TV video recon¬ 


struction. 

The AD9700 interfaces directly with 
ECL logic and operates with a single 
-5.2V power supply; typical power 
dissipation is specified at 625mW. For 
applications not requiring the full 
125MHz update capability of the DAC, 
it can be configured for interfacing with 
TTL logic. The AD9700 can also be 
operated in a low power dissipation mode 
in applications where slower update 
rates are utilised. 

For further information, contact: 
Parameters: 41 Herbert St, Artarmon, 
NSW 2064. Phone (02) 439 3288. 
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ELECTRONIC 
CONTROL $"7095 
SECURITY SYSTEM # ^ 

Push button. Accessories available. 


Calculators 

Student and Professional 

Texas Instruments 

Including 

Tl 35.$ 34.95 

Tl 35 Galaxy. $42 50 

Casio 

includes 

FX 100...$35.00 

PB 700.$299.00 

Computers 

I I9?/A. : .$199.00 

Software available 

Casio 

Accessories plus 

Digital Multimeters 

Fluke 75.$160.00 

Fluke 77.$201 40 

kaise SK6500.$72.50 

Analogue Multitesters 

SK.$40.50 

Drop proof 

Eveready Torches 

Dolphin and battery.$9.80 

Fluoro Flash Torch.$19.80 


kaise DIGITAL 
PROBE TESTER t 

Auto ranging 3.5 digit LCD type 


Ferguson Transformers 

PL Series 

Hitachi Oscilloscopes 

Dual Trace V212 $693 

Aaron Oscilloscopes 

Dual Trace BS601 $538 


Computer Connectors 

D Type connectors 
Centronix connectors 
Transition sockets 
Transition holders 
Solder 
IDC 



L.E.D. 

Yellow Amber Red Green 
Extra Super Brite 
500 m/c Red 
200 m/c Red 
80 m/c Green 
45 m/c Yellow 


Our Sydney store stocks EVERY PC Board 
printed in “Electronics Australia” and 
“Electronics Today International''. Over 1100 
Boards in stock. Front Panels to order. 


Prices quoted include tax. We reserve the right to alter prices quoted without notice. 


YES! WE HAVE MAIL AND PHONE ORDERS (PAULA JENKINS) AND USE BANKCARD, 
MASTERCARD AND AGC FINANCE. OR VISIT OUR STORE. We are closed on Public Holidays 


JXatto ®egpatc() 

869 GEORGE STREET SYDNEY 2000 
TELEPHONES 211 0744 • 211 0816 
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PCB TRANSFORMERS 


MEW PRODUCTS 







• Manufactured to AS3126 and Telecom approved 

• Suit standard PCB grids and simplify construction 


POWER TRANSFORMERS 



• Wide range of secondary voltages from 1.5V to 115V 

• Stock range has ratings up to 1000VA 

• Special types for microprocessors. 115V etc 


A 



Arlec line conditioner 

Arlec Pty Ltd has just introduced the first of a range of line 
conditioners designed and manufactured in Australia for use 
with microcomputers and other types of voltage sensitive 
electronic equipment. 

Rated at 250VA, the 80250 is designed for operation on 
50Hz only. Input voltage fluctuations of up to 15% are 
regulated to within 3% at the output, ensuring a constant 
supply with less than 5% harmonic distortion. 

The device eliminates interference carried in the power line 
including voltage spikes caused by electrical equipment and 
lightning. Output voltage can never exceed 250V RMS. 

The 80250 is inherently short circuit protected and does not 
need any protective devices. It will operate continuously at 
275V input and take transients up to lkV peak without 
damage. 

Arlec Pty Ltd: 30 Lexton Rd, Box Hill, Vic 3128. Phone 
(03) 895 0222. 


AUDIO TRANSFORMERS 



• Line and Matching transformers up to 150W 

• Power transformers for high power amplifiers 

• Transistor drivers Ask for 

• Special 'C' core transformers or doug vk 2 bp MS 

TALK TO FERGUSON - THE AUSTRALIAN COMPANY 
WITH NEARLY 50 YEARS EXPERIENCE OF MANUFACTURING 
IN AUSTRALIA FOR AUSTRALIAN CONDITIONS 
Ferguson Transformers Pty. Ltd. 

331 High Street, Chatswood 2067. Tel: (02) 407-0261. 

Telex: AA25728. Melbourne: (03) 561-6699. 

K ^ 3F£RGUSONB J 



Control sequence analyser 

Available through Neotronics, Practical Technology’s 
model CSA 1 and CSA 10 are general purpose control 
sequence analysers. The instruments are ideal for 
simultaneous recording of up to eight logic signals or timing 
sequences. This information is stored in a 256 bit memory 
and repetitively fed to an oscilloscope producing an eight 
trace waveform complete with time interval markers. 

Features such as external clocking, external start, external 
qualifier, clock out, trigger out etc are also incorporated and 
are available on the rear of the instrument. 

information, Neotronics, PO Box 289, 
918 8220. 
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Shared radio channel: selective calling 

New measures, known as quiet base (QB) operations, are to be 
introduced by the Department of Communications. They will 
make it mandatory for all new mobile stations, personal mobile 
stations, and radio frequency control stations using the VHF 
and UHF land mobile service, to be fitted with selective calling 
devices from 1 July 1984. The measures also provide for all new 
station equipment to be fitted with decoding facilities. 

Owners of equipment now in use, however, will have until 
1995 to incorporate the new devices. This is to ensure that 
owners can obtain the full operational life from their present 
equipment before upgrading their facilities to QB status. 

The system works by an encoding/decoding process. 
Manufacturers arrange for each operator to be assigned a 
specific calling tone or digital signal which activates the 
receiver’s loudspeaker system when a message is to be 
transmitted. This means that operators do not have to put with 
noisy radio traffic. 

Another measure, the use of time out timers (TOTs), will 
prevent congestion or unnecessary disruption of the system. 
TOTs automatically shut down a transmitter after a continuous 
operation in the network, or the inadvertent jamming of a 
channel by a transmitter being accidentally left activated. 



Motorola UHF transistor 


Motorola has introduced its first UHF push-pull transistor: 
the 28V MRF390. 

Device characteristics include a Pout of 60 watts; typical gain 
of 9.5dB; and typical efficiency of 55%. Input matching 
networks give the device a broadband operation of 30 to 
500MHz while gold metalization ensures long-term reliability. 

Consisting of two transistor dies in one package with 
independent base and collector leads but common emitters, the 
MRF390 is designed for use in commercial and military 
avionics radios. 

Motorola: Suite 204 Regent House, 37-43 Alexander St, 
Crows Nest, NSW 2065. Phone (02) 43 4299. 



SCAN AUSTRALIA 

WITH WORLD’S BEST SCANNING RECEIVERS 

AR2001 

FOR THE BEST PRICE IN 
TOWN. FOR THE BEST 
SCANNER IN AUSTRALIA 

WORLD’S FIRST CONTINUOUS COVERAGE 
THREE MODE COMMUNICATIONS RECEIVER 
& SCANNER 

Features 

25-550 MHz Continuous 
NBFM — For Communications 
WBFM — For BC8TV monitorini 
AM For Air Band 
20 CH Memory 
Clock Priority CH 



poc s^ t ne s r ize SC-4000 

NO COMPROMISE PROGRAMMABLE 
HAND-HELD SCANNER THAT 
EVERYBODY CAN AFFORD! 

FEATURES: 

• 160 MEMORY CHANNELS 

• 9 BAND - POLICE, GOVERNMENT, MILITARY, LAND 
MOBILE, CB, AMATEUR, RADIO TELEPHONE ETC. 

• OVER 45,000 CHANNELS 

• UNIQUE SPLIT PROGRAMMING SYSTEM 

• AUTOMATIC FREQ. STORAGE 

• PRIORITY CHANNEL 

• LCD DISPLAY 

• PROG SCAN/SEARCH RATE 

• 24 HOUR CLOCK AND MANY OTHER FEATURES 
SPECIFICATIONS: 

• FREQ. RANGE: 26-28MHz, 68 88MHz, 138-176MHz; 

380-512 MHz 

• SENSITIVITY: 0.5mV-1uV depending on Band 

• SCAN RATE: 16 CH/SEC 

• AUDIO OUTPUT: 0.5W 
COMES COMPLETE. WITH NIC 


BATTERY, CHARGER AN 



$399 



iiriii Personal 2-way 
HEW radio here at last! 

“EMTRON ACE” 

A QUALITY 40-CH HIGH POWER UHF CB HAND-HELD 
TRANSCEIVER • DESIGNED FOR AUSTRALIA 
DOC APPROVED 

FEATURES: 

• 40 CHANNEL OPERATION 

• HIGH (2.5W)-L0W (0.5W) RF OUTPUT 

• OFFSET FOR REPEATER OPERATION 

• NICAD RECHARGEABLE BATTERIES 

• ILLUMINATED DIAL FOR NIGHT OPERATION 

• SMALL IN SIZE - BIG IN PERFORMANCE 
APPLICATIONS: 

• FARMING 

• FISHING, BOATING, HUNTING, BUSHWALKING 

• BUSH FIRE CONTROL 


• CONSTRUCTION SITES 


DEALER INQUIRIES WELCOME 


EfTlTROniCS 


All Mail to: PO Box K21, Haymarket, NSW 2000 
>h: (02) 211 0531 Ph: (02) 211 0988 

94 Wenthworth Ave, Sydney, 2000. 
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Zenith monitor - 
another IBM compatible 

Warburton Franki are distributing a 
new compact monochrome video 
monitor, the ZVM-124. Intended for use 
with IBM or compatible machines, the 
monitor has a 30cm amber screen and is 
housed in a cabinet less than 33cm wide. 

The new monitor utilizes the IBM 
TTL input giving it increased resolution 
over composite video units designed for 


Microsoft flight 
simulator 

Flight simulator is a real-time 
simulator program which puts the user in 
the pilot’s seat of a Cessna 182. The 
lower part of the PC screen displays the 
craft’s true-to-life instrument panel, 
complete with such devices as altimeter, 
tachometer, artificial horizon, and turn 
coordinator. Fully functioning magnetic 
compass, navigation and communication 
radios, fuel and oil gauges and indicators 
are also included on the instrument 
panel. The “pilot” can handle all the 
controls from the keyboard. 

Flight simulator includes improved 
3-D and out-the-window views of 
scenery. Complete highway systems and 
notable landmarks are viewed from the 
cockpit. For instance, pilots flying in or 
out of New York City will see such 
landmarks as the Empire State Building, 
the Statue of Liberty, the Brooklyn 


use with the IBM Graphics Colour Card. 
It is capable of displaying 25 lines of 80 
characters and has a video bandwidth of 
25HMz. This gives it the potential to 
display over 900 horizontal lines. 

In addition to the IBM PC, XT and 
3270 PC and compatible machines, the 
Zenith monitor is suitable for use with 
the Hercules Monochrome Graphics 
Card or the USI Graphics Card. 

Warburton Franki, 7 Birnie Av, 
Lidcombe, NSW 2141. 


Bridge, and Central Park. Lights flash on 
top of buildings and on wingtips. Shaded 
mountains stand out against the sky. 
Flight simulator flies into over 80 
airports, giving users an endless source of 
challenging take-off and landing 
opportunities. 

Sound and crash effects are very 
realistic, as are the plane performance 
features such as dives, rolls and climbs. 
The “World War I Ace” war game offers 
improved scenery and a new “war 
report” feature. 

The comprehensive manual contains 
over 20 detailed airport charts, four 
regional maps, an index, and separate 
sections describing controls for the PC. 

Flight simulator supports one or two 
joysticks and the Microsoft Mouse. If 
two joysticks are connected, one is used 
for the control yoke, the other for the 
throttle. 

Microsoft Pty Ltd: PO Box 95, 
Forestville, NSW 2087. Phone (02) 452 
5088. 


Emona’s EPROM 
programmer 

An easy to operate and economically 
priced EPROM programmer is now 
available from Emona Computers. The 
EPROM programmer package is a 
complete system consisting of both 
hardware and software that is designed 
for use with the IBM PC, EMTEK-PC 
and other IBM compatible computers. 

The hardware consists of an interface 
card which is inserted into one of the 
expanion slots of the PC and the 
supporting software is provided on a 
single floppy diskette. The system is very 
versatile and will program all of the 
common EPROMs currently in use. 

The programmer can perform the 
following functions: verify that the 
EPROM is blank; read EPROMs; fully 
of partially copy EPROMs — the 
EPROMs need not to be the same type; 
load and retrieve EPROM data to and 
from the disk; fully or partially program 
EPROMs; verify that programming is 
correct; program directly from computer 
memory and many other data 
manipulation tasks. 

Emona Computers Pty Ltd: 661 
George St, Sydney, NSW 2000. Phone 
(02) 212 3463. 

Basic 2.0 
for Macintosh 

Microsoft has announced that 
Basic 2.0, the enhanced version of 
the Microsoft BASIC interpreter for 
the Apple Macintosh, is now 
available. 

Microsoft BASIC is the most 
widely used software package in the 
world and is the only BASIC available 
for the Macintosh. 

Designed to take full advantage of 
the Macintosh’s unique capabilities, 
Version 2.0 offers enhancements that 
benefit programmers in three major 
areas: an improved applications 
development environment, improved 
interface capabilities, and special 
features that enable users to write 
Macintosh-style applicable. 

Basic 2.0 has a 50% larger default 
program data area than the previous 
version and provides two interpreters, 
one very accurate (BCD format) with 
14-digit precision and the other very 
fast (binary IEEE format) with 7-digit 
precision. 

For further information contact 
Microsoft Pty Ltd, PO Box 95, 
Forestville, NSW 2087. Telephone 
(02) 452 5088. _ 
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dard and cassette interface. 

4K byte RAM exi 
: Program Library. 


INCL 

EX TAX TAX RRP 
PB700 $189 226.80 J2»T^ 

0R4 $48.50 $ 58.20 ^Wtf5 

FA4 $ 73.40 $ 88.00>-49"" 
FA10 $250 $300 

CM1 $ 82.20 $ 98.65^M9T 
BK4E $ 22.75 - 


CASIO CALCULATORS 


SCIENTIFIC (NON PROGRAMMABLES) 

FX82 - 38 Func, 8 Digit LCD, AA cells 
FX39 — 40 Func, 8 Digit fluro, AA cells 
FX100 - 42 Func, 10 Digit LCD, AA cells 
FX350 - 48 Func, 8 Digit LCD, Lithium 
FX550 — 48 Func, 10 Digit LCD, Lithium 
FX370 — 70 Func, 10 Digit LCD, Lithium 
FX570 — 79 Func, 12 Digit LCD, Lithium 
FX85 — 45 Func, 10 Digit LCD, Solar 
FX115 - 67 Func, 12 Digit LCD, Solar 
FX911 - 51 Func, 10 Digit LCD, Solar 
FX991 - 76 Func, 12 Digit LCD, Solar 
FX450 - 68 Func, 12 Digit LCD, Solar 
SCIENTIFIC (PROGRAMMABLES) 

FX180 p - 55 Func, 38 Steps, 7 Memories 
FX3600 p - 61 Func, 38 Steps, 7 Memories 
FX602 p - 50 Func, 512 Steps, 88 Memories 


EX TAX INCL TAX 

$ 


22.50 

23.00 

25.95 

27.70 
29.40 
31.80 
35.30 
26.60 

31.70 
31.70 
39.90 
41.00 


27.00 

27.60 

31.14 

32.88 

35.28 

38.16 

42.36 

31.92 

38.04 

38.04 


$ 

31.90 
31.00 
39.00 

39.50 

42.50 
47.00 

49.90 
40.00 

47.50 
47.50 
59.00 
65.00 


31.50 37.80 47.00 

39.60 47.52 62.50 

88.00 105.60 139.00 


EVEN BIGGER DISCOUNTS FOR QUANTITIES! 

ICALCULATOR PRICES INCLUDE DELIVERY - FEB/MARCH) 


» 24 alpha numeric characters. 

> Memory capacity up to 8K with optional RAM cards. 

• Ram cards have own power. 

• 10 storable programs. 

» Scientific and statistical functions built in. 

> Optional FA-20 printer and cassette interface. 

EX TAX INCL TAX RRP 

$165.60 $196.75 SM9" 

$ 60 $ 72 $J«f 


MANY OTHER MODELS 
AVAILABLE — INCL 


FX720 p 
(27 Func) 
FX702 p 
(55 Func) 


EX TAX INCL TAX 


113.50 135.91 


109.00 130.80 19940 

(New PB100) 67.70 81.24 1i94tf 

WRITE OR PHONE FOR COMPREHENSIVE BROCHURE 
AND PRICES ON ALL MODELS AND ACCESSORIES 


DELIVERY CHARGES BANKCARD & AMERICAN EXPRESS 

COURIER WELCOME 

ANYWHERE IN AUSTRALIA C0PY AN0 COMPLETE 


(Ca'< 

^■aO 


Calculator & 
‘ -mputer 


Suite 5, The Village Centre, 
29/31 Windsor Road, 
Kellyville, NSW 2153 


PLEASE DEBIT MY 
BANKCARD/AMERICAN EXPRESS 

CARD No. 

EXPIRY DATE 


(02) 629 2333 

SCHOOLS - COLLEGES - GOVERNMENT DEPTS 
ORDER TOLL FREE (008) 22 4476 


I'D B ■ 0 






















































COMPUTER PRODUCTS 


A 

EPROM programmer for 
Commodore 64 

Downs Electronic Services announce 
the availability of a low cost versatile 
EPROM programmer/copier for the 
Commodore 64 and Commodore SX-64 


personal computers. This new EPROM 
programmer simply plugs into the user 
port of the Commodore 64 and SX-64, 
and using the supplied software allows 
easy programming of 2716, 2532, 2732, 
2732a and 2764 EPROMs. Personality 
modules are being developed for other 
EPROMs. 

Cost of the programmer is $110.00 in¬ 
cluding sales tax and a listing of the soft¬ 
ware required. Software on cassette is 
available for $10.00 and on disc for 
$20.00. An upgraded version of the disk- 
based software, which allows storing of 
EPROM data onto disk and dumping 
from disk to EPROM, is also available 
on disc for $35.00. Three months parts 
and labour warranty are given on the 
programmer. 

Further information from Downs 
Electronic Services, 28 Victoria St, 
Toowoomba, Qld, 4350. Phone (076) 
38 5299. 


Adam bites 
the dust 

Coleco Industries has abandoned its 
beleaguered Adam home computer and 
says that it will concentrate on what it 
seems to do best: selling low-tech 
Cabbage Patch dolls! 

The toy manufacturer, based in 
Hartford, Connecticut, said it was selling 
off its inventory of Adam systems, only 
18 months ago hailed as one of the most 
promising entries in the chaotic home 
computer industry, and would report a 
“substantial loss” for the fourth quarter 
of the year. 

US analysts speculated that Coleco 
could take write-off of as much as 
$US110 million, before taxes, reporting a 
loss of about $US75 million for the 
quarter, and perhaps $US55 million for 
the year. 

— Australian Financial Review 


Computer aided 
design kits 

Technical Imports Australia, the 
supplier of the general purpose computer 
aided design package CADEC and the 
Design Kit Series, announces the 
forthcoming Microwave design kit. 

This kit is a microwave circuit 
synthesis program. It allows the design of 
microwave amplifiers with the following 
options: narrowband design, (10-15% 


% 


Flight planning with 
Sharp portable PC 

A computer program which saves 
time, and dollars, in calculating 
charter costs for general aviation 
plans is just one in a series of aviation 
programs developed by Bruce 
Whalen, a Pan American pilot. 

Now heading Aviation Computers, 
appropriately headquartered at 
Moorabin Airport, Mr Whalen is 
responsible for the development of 
many programs intended for use with 
Sharp hand held computers. All are 
directly related to the aviation 
industry and designed to increase the 
accuracy and speed of complex route 
and flight planning calculations. 

Aircraft charter costs are 
determined after evaluation of a 
number of factors — winds speeds, 
fuel density (which alters with 
temperature), the type of aeroplane 
and the price the operator thinks his 
competitors will charge for the same 
trip. 

As Mr Whalen says: “The slightest 
slip up in calculation could cost an 
operator dearly — maybe even his 
business, particularly when he’s 
working in the big league.” 

The user is prompted by the 
computer for each required input 
factor enabling any staff member to 
make accurate quotes without 
forgetting any points. A printout 
option provides hard copy for the 
files. The Flight Planning component 
is of major appeal to pilots, allowing 
them to complete the plan in a few 
minutes. Frequently flown routes 
may be stored in the computer so the 
pilot needs only to select the number 
corresponding to his route and the 
flight plan will be immediately 
computed. 

Further information can be 
obtained from Sharp Corporation, 
phone (02) 728 9111. _ 


bandwidth); wideband design, (1 or 2 
octave bandwidth). 

The amplifiers can be single or multi¬ 
stage and can be designed for low noise, 
high gain or high power. 

Other kits in the series include RF 
Design, Communications Design, Phase 
Lock Loop Design, Filter Design and 
Math Design. 

Details can be obtained from 
Technical Imports Aust, PO Box 176, 
Crows Nest, NSW 2065. Phone (02) 
922 6833. 



High performance 
Macintosh 


Apple Computer has introduced its 
high-performance Macintosh 
personal computer with 512 kilobytes 
of internal memory. The powerful, 
innovative business computer enables 
users to take advantage of larger 
memory, faster response time, and 
increased document size and gives 
users another option in choosing the 
Macintosh system that best fits their 
needs. 

For example, it increases the 
capacity of MacProject, Apple’s 
project managment tool to be released 
next month, enabling users to work 
on 2000 tasks. Alternatively, should a 
user need to develop a project with 
only 200 tasks, the Macintosh 128K 
system would be the right choice. 

With MacWrite, users can now 
store up to 80 pages of text. In 
addition, users can now work with 15 
times the number of objects in 
MacDraw, a structured graphics 
program scheduled for release at the 
end of September. 

For users that want to run the 
Lotus Macintosh product, to be 
available from Lotus Development 
Corporation in the future, a 512K 
system is necessary. But with the 
availability of a 512K memory 
expansion kit, 128K users can expand 
their systems at any time. 
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The Votrax Personal 


Speech System 


by PETER VERNON 


Several years ago computer enthusiasts were 
introduced to the first speech synthesisers. Now 
the second generation has arrived and we asked 
Peter Vernon to take a look (listen) to the new 
Votrax Personal Speech System. 


The Votrax Personal Speech System 
(PSS) may well be the last word in 
“phoneme-based” speech synthesis. The 
PSS uses the popular Votrax SC-01 chip, 
but with its own on-board Z80 
microprocessor, “text-to-speech” 
translation software in 32K of ROM and 
both parallel and RS-232C serial 
interfaces, the PSS offers flexibility and 
versatility unmatched by previous 
equipment. 

In additon to speech direct from 
ASCII text with a wide range of pitch 
and intonation controls, the PSS 
provides music and sound effects and a 
“talking clock” mode. User-accessible 
RAM and provision for down loading 
other programs to the controller also 



mean that the PSS can be used as a 
printer buffer, communications 
converter or dedicated microprocessor- 
based controller. 

Physically the Votrax Personal Speech 
System is an attractive unit. Measuring 
312 x 116x65mm (WxDxH) in a grey 
metal cabinet, the PSS comes ready to 
use, with a Ferguson plugpack providing 
operating power of 18VAC and 12V- 
DC. The power pack has a 1.5m 
cable terminated with a two pin mains 
plug and a 40cm cable to the Votrax 
unit, connected by a 5-pin DIN plug. 

The front panel is bare except for a 
small volume control knob and a red 
“Power On” indicator. At the rear is the 
connection for the power supply, a 
pushbutton on/off switch, parallel and 
RS-232C serial interface connectors, a 
cut-out to provide access to the 8-way 
DIP configuration switch and a socket 
for an external speaker. 

The DIP switches are used to specify 
whether the parallel or serial interface 
will be the primary input port, set 
parameters for the serial port, activate a 
self-test mode and select whether the 
unit will produce a “ready” message 
when first switched on. For serial 
communications, the switches can select 
baud rates from 110 to 9600 bps, with 
XON/XOFF or RTS handshaking and a 
7 or 8 bit word length. No parity is used. 

Installing the Personal Speech System 
is easy if you have or can make the 
proper cables and have details of the 
configuration of the parallel or serial port 
of your computer. The slim but 
comprehensive manual supplied with the 


speech unit contains full details of the 
connections which are required and 
connecting cables for particular 
computers are available as an optional 
extra. 

For this review we used the serial port, 
setting the DIP switches for 
communication at 9600 baud with RTS 
(Ready To Send) hand-shaking. The 
Personal Speech System has its own 
command buffer, but at high 
transmission rates some form of hand¬ 
shaking is necessary so that the speech 
system can indicate to the host computer 
that the buffer is full. The host should 
then stop sending instructions or speech 
codes until there is again space in the 
buffer. 

The manual also includes examples of 
software for driving the Personal Speech 
system. Once communication is 
established the procedure is simple 
thanks to the translation routine built 
into the PSS. This routine, the text-to- 
speech translator, takes text in standard 
ASCII code and produces speech output. 
For the IBM PC and compatible 
computers using serial communications 
the simplest demonstration program is: 

10 OPEN “COM 1:9600,N,8,1 ” AS #1 

20 LINE INPUT “ENTER PHRASE 
TO BE SPOKEN”;A$ 

30 PRINT #1,A$ 

40 GOTO 20 

Thanks to the on-board software of 
the speech system, the simple Basic 
program is all that is required. The first 
line initialises the PC serial port, the 
second line accepts a phrase terminated 
by a carriage return and the third line 
sends the text to the speech synthesiser. 
Line 40 then loops to wait for another 
input. 

Note that although the LINE INPUT 
statement can accept punctuation, you 
should not use punctuation in any text to 
be spoken directly. This is because the 
speech system uses punctuation marks to 



The last word in phoneme- 
based speech synthesis? Votrax 
PSS uses the SC-01 chip and an 
on-board Z-80 microprocessor 
for a wide variety of 
programmable effects. 
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SPECIFICATIONS 


Microprocessor. Z80 

Memory. 32K ROM (translation software) 

Interface. Parallel and RS-232C serial 

Features. Speech synthesis, music and sound effects, 

talking clock 

Dimensions. 31 2mm x 11 6mm x 65mm (W x D x H) 

Price. $699 


activate special functions of the 
synthesiser. An exclamation mark for 
example, is used to begin a special 
command string, and a full stop 
terminates a command string, although 
the control characters can be re-defined 
if required. 

A wide variety of programmable 
effects can be applied to the speech 
produced by the Votrax chip. 
Amplitude, rate of speech and inflection 
can be controlled by sending a control 
character (the ASCII @ symbol) 
followed by a hexadecimal number. In 
the case of amplitude, the rate at which 
the sound fades can also be controlled. 

Two additional conversion modes are 
also available to override the standard 
text to speech translation mode. 
Conversion mode 1 allows the use of an 
“exception table”, a user-defined table of 
words and their phonetic equivalents 
which can be accessed in place of the 
standard ASCII translation. Conversion 
mode 2 corrects the pronunciation of 
strings of numbers. In the standard 
mode, a number such as 12,345 is 
pronounced correctly as twelve thousand 
... etc, but the numbers 12345 will be 
spoken as separate digits. Conversion 
mode 2 corrects the translation of 
unpunctuated numbers. 

One of the most interesting abilities of 
the PSS is the “vochord mode”, which 
feeds the output of the internal musical 
tone generator to the clock input of the 
SC-01 chip. This procedure allows the 
production of special effects such as 
musical voices. 

Music and Sound Effects too 

As well as the SC-01 speech 
synthesiser chip the Personal Speech 
System includes a General Instruments 
AY-3-8910 musical tone generator chip 
which provides music and sound effects 
on three independently programmable 
channels. Music is programmed by 
sending a “non-speech control 
character”, which is normally defined as 
an exclamation mark. To play a phrase 
of music for example, the Basic code 
would be: 

LPRINT“!T10:E 1040:1363100.” 

The exclamation mark indicates that 
the following characters are to be 
interpreted as control codes rather than 
speech. T10 sets the tempo in “clock 
ticks” of 8.19ms each and E sets the 
envelope shape of the sound produced. 
Notes are specified as numbers between 
0 and 96, and duration, amplitude and 
“glide” can also be set. “Glide” allows 
notes to glide from one pitch to another 
without a definite break between them. 

Extensive envelope controls are 
available, with attack, decay, sustain and 
release times separately programmable 
for each of the three sound channels. 
Using this feature it is possible to make 


music produced by the PSS resemble a 
flute, trombone or harpsicord, for 
example. 

Any of the three channels of the 
musical tone generator can also be used 
to produce noise by specifying note 
number 97 while an envelope setting is in 
effect. Twenty-six “noise values” are 
available, ranging from hisses to 
gunshots, all of which can be tailored 
with appropriate envelope settings. 

Even more special effects are possible 
by controlling the setting of the system’s 
on-board filter. In normal (mode 0) 
speech the filter setting will change both 
the pitch and resonance of the sound 
produced by the system. In the Vochord 
mode the sound spectrum of the speech 
will be derived from a specified music 
channel, opening the way to all sorts of 
programmed effects and even singing. 

A talking clock? 

A programmable clock on board the 
PSS will maintain the correct time for as 
long as the system is on. The time can be 
set in either 12 or 24 hour format and 
spoken on command. Up to eight alarm 
calls are also available, combining a clock 
reading with programmed speech, and 
the system can also be set to announce 
the time or sound a chime at regular 
intervals. 

Speech Quality 

For all its capabilities, however, the 
worth of a voice synthesiser system must 
still be judged by the intelligibility of the 
speech it produces. Intelligibility is a 
subjective matter, and a person who is 
familiar with the speech system is not 
necessarily the best judge. Almost 
unconsciously the ear becomes 
accustomed to the mechanical inflection 
of standard Votrax speech so that after a 
very short time it becomes perfectly clear 
and understandable. A person coming 
fresh to the system however, may only 
hear gibberish unless they know what 
the system is supposed to be saying. 

This problem in common to all 
methods of speech synthesis. Recently, a 
Texas Instruments engineer was quoted 
as saying “Three or four engineers may 
all agree that pronunciation is perfect, 
that speech is understandable, while 
another person cannot make out what is 
being said”. 


Be assured however that if you use the 
speech system regularly you will quickly 
come to understand it completely, even 
when the text being spoken is unfamiliar. 
You may even find it hard to believe that 
someone else has difficulty in making out 
what the system is saying. A number of 
visually handicapped people are already 
using the system and have found it an 
invaluable aid, as it allows them to work 
with computers in ways that would 
otherwise be impossible. 

(These comments on intelligibility 
apply only to the standard speech mode, 
with flat inflection and no special pitch 
and amplitude controls. Programming 
which takes account of these features 
can greatly improve the “first-time” 
recognition rate of the Votrax speech 
system.) 

While considering intelligibility, note 
that there are some words that the 
Votrax system just cannot say. 
Incredibly, the standard text-to-speech 
translation algorithm has a censor built- 
in! One popular expletive, for example, is 
pronounced “Sugar”, regardless of what 
is sent to the unit — the Votrax speech 
system is something of a wowser. 

Price and Conclusion 

This minor shortcoming!?) aside, the 
Votrax Personal Speech System is one of 
the most versatile and powerful sound 
systems we have seen. The text-to-speech 
translation software is accurate in 
around 90% of cases, and difficult words 
can be programmed phonetically or 
added to the on-board exception table to 
further increase the range of the system. 
The music and sound effects capabilities 
are on a par with the best dedicated 
music generators available for 
microcomputers, and the addition of a 
clock mode is a further bonus. Many 
other features of the system have only 
been touched on here, including the user- 
programmable mode, which would keep 
an enthusiastic programmer occupied for 
months. No doubt at the end of that time 
there would still be many avenues to 
explore. Overall, in spite of the retail 
price of $699, the Votrax Personal 
Speech System offers good value for 
money. 

The Votrax PSS is available from 
Mike Boorne Electronics, 61A Hill St, 
Roseville, NSW, 2069. Phone 
(02)46 3014. 2 
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RECORDS ami 

CLASSICAL 0 POPULAR • SPECIA 



MAHLER 


Symphony No. 1 in D Major. Chicago 
Symphony Orchestra conducted by Sir 
Georg Solti. Decca Digital Disc 411 
731-1. 


In a recent issue I wrote that I found it 
impossible to respond favourably to the 
ardour with which Solti embraced the 
simple structure of Mahler's Fourth 
Symphony. Such pressures tend to push 
it out of shape. Solti uses much the same 
treatment in the composer’s First 
Symphony but here the chassis is made 
of much tougher material of a stronger 
shape which can tolerate such pressures 
without notable injury. 

For instance in the funeral march of 
the third movement, the one based on 
the French nursery tune (Frere Jacques) 
the second theme, usually treated as a 
slow dance, emerges here as a sort of 
lullaby, and very effective it is. There are 
many examples of the same treatment 
elsewhere in the performance and I must 
admit that they all add up to a very 
exciting performance indeed. 

The very wide digital dynamic range is 
exploited by Solti to his very great 
benefit — and I guess satisfaction. The 
trumpets in the introduction to the 
symphony are very distant indeed and 
despite the too long drawn out material 
in this segment Solti introduces nuances 
that securely bind the attention. And 
when material begins to lose interest 
Solti refocuses the attention on the 
wonderfully subtle changes in harmonies 
and scoring. 

The summit of the movement in the 
middle, the one with “three cheers” on 
the brass, shoots up in an abrupt climax 


like a gigantic belch. It is electrically 
effective in a recording of such wide 
separation. Then the ironic funeral 
march steals in from silence and fades 
away again with graveyard robbers’ 
stealth. 

The coloration is minute. I couldn’t 
help thinking that the conductor had 
pondered every bar; the way he turns 
the landler in the second movement into a 
waltz is something every student should 
study. The whole performance is 
alternately fiercely expressive and 
delicately shaded. Some segments are 
often volcanic in their eruptions. 

Self indulgent? Undoubtedly. But the 
work is big enough to stand it. So much 
so that you can even forget the 
longueurs of so many of the slow parts. 

Despite minor blemishes it is a very 
exciting performance and the orchestra 
playing is peerless. 


RICHARD STRAUSS 

Sinfonia Domestica. Vienna 
Philharmonic Orchestra conducted by 
Lorin Maazel. DGG Digital Disc 413 
460-1. 


Richard Strauss claimed that he could 
describe a glass of beer in a musical 
phrase. He was boasting of his talent for 
musical realism. Now this might sound a 
bit extravagant if you use, as he does in 
Don Quixote, the 100-odd musicians in a 
symphony orchestra to describe the 
braying of a few sheep. But in the work it 
is an astonishing achievement and never 
fails to impress any newcomer. 

The Domestic Symphony is a work 
that demands and receives much of the 
same kind of ingenuity even to the 
extent of realising that a baby is being 
bathed under your very ears, so to speak. 
Unlike Bottom in a Midsummer Night’s 
Dream, “you go to hear a sound that you 
have seen.” And when you hear it there’s 
no mistaking it. 

Diverting a moment it may be of 
interest to Britons that this echt-German 
composer wrote the Domestic Symphony 
while on a holiday on the Isle of Wight. 
And more expectedly, his self-portrait in 
the symphony is very flattering indeed. 

His own thematic material consists of 
five phrases, in turn easy going (cellos), 
dreamy (oboe), moody (clarinets), fiery 
(violins), and high spirited (trumpet). His 
wife is one of his tunes turned upside 


down. This, he claimed, showed how 
well they got on but has perhaps other 
implications for Freudians. Other 
phrases, according to William Mann’s 
excellent sleeve notes, describe her as 
“rough tempered, but full of feeling,” 
and other disclosures of character. 

Read these notes attentively and 
Strauss’ complete picture of domesticity 
will emerge after a few hearings. It is a 
virtuoso exercise in musical realism. 
That it hasn’t stood up to time as other 
of Strauss’ tone poems is perhaps because 
of lack of time for an average audience to 
accustom themselves to the description 
of the various interludes set out in their 
programs. Moreover, there are overlong 
slow interludes which leave an intelligent 
listener in no doubt as what the couple 
are up to. 

All this domestic felicity ends with 
papa’s shout of happiness after a day of 
work and love. Not great music, perhaps, 
but always attractive, sometimes 
marvellously evocative. It is splendidly 
played by the Vienna Philharmonic 
Orchestra conducted with brilliant 
understanding by Lorin Maazel. (J.R.) 



CANTELOUBE 


Songs of the Auvergne Vol 2. Kiri de 
Kanawa with the English Chamber 
Orchestra conducted by Jeffrey Tate. 

This is a most attractive record, the 
luscious voice of Kiri te Kanawa 
sensitively, accompanied by Canteloube’s 
arrangements played by the English 
Chamber Orchestra under Jeffery Tate. 
It features Volume 2 (series 4 and 5) of 
the Auvergne songs, and contains many 
different moods — wistful, cheeky, gay, 
sad, beast and birds, even a lullaby. 
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Most are taken slower that you might 
expect folk songs to go but such is 
Kanawa’s delightful style that they serve 
to emphasise her glorious voice. There is 
one small fault which in no way impaired 
my enjoyment. Kanawa’s diction makes 
it impossible to follow a single word in 
the text supplied. But since the words are 
in the Auvergnat dialect and the 
Bachianas in Portuguese it suffices to get 
a general meaning of a particular song 
before playing it. 


The Auvergne songs in Volume 2 
have a strong family likeness to the 
previous ones in Volume 1. You have 
the same deliciously hazy orchestrations, 
sometimes bright but often distant 
sounding with the harp and flute 
distributing prisms of light through the 
mist. The result is a curious sense of 
infinity, nothing like you’d expect from 
honest folk material. A bit rich for such 
stuff? Perhaps. But enchantingly 
effective. 

Despite all these delights I recommend 
a rest after playing the first side and 
another before the Bachiana recorded on 
the second. 



Bachianas Brasileiras No. 5. Similar 
Cast. 


These suites were intended by the 
composer to show the effect of J.S 
Bach’s music on that of Brazil. I see little 
resemblance except for an occasional 
long rhapsodic melodic line and some 
very forward-moving horizontal writing. 
The first, called Cantilena, starts with a 
beautiful volcalise (a wordless melody), 
and speaks of a passionate love of nature. 

(continued on page 118) 


Sampler, Demonstration CDs from Telarc 


Sampler Volume 1. Telarc compact disc 
CD-80101. From PC Stereo Ptv Ltd, PO 
Box 272, Mt Gravatt, Qld 4122. Phone 
(07) 343 1612. 


While their prime role is normally to 
promote the albums from which the 
tracks are drawn, “sampler” recordings 
are of potential interest to hifi buffs for 
an entirely different reason. 

Since the excerpts are commonly 
taken from a dozen or so different 
sources, they frequently offer, on the one 
handy disc, a variety of program material 
— potentially useful for evaluating or 
demonstrating equipment. In most cases, 
the excerpts will also have been chosen 
with due regard to their technical 
quality. 

This is certainly true of the Volume 1 
compact disc sampler from Telarc. It 
contains 18 tracks in all, each one 
qualifying as an excellent example of 
modem digital recording. 

Consistent with Telarc’s catalog, most 
of the excerpts are of classical origin 
although, at only three to four minutes 
apiece, they are too brief for serious 
listening. But they’re fine for sampling 
and for demonstrating system per¬ 
formance to friends or customers. The 
tracks are listed in the booklet (really a 
mini catalog) and encoded for ease of 
access or programming. 

They certainly provide some 
interesting options. Track (2), for 
example, from Bach’s Toccata and 
Fugue in D, offers spine tingling organ 
sound, which might be compared with 
the orchestral texture in (14): 
Shostakovich Symphony No 5. Track (5) 
offers the massively complex structure of 
Mahler’s symphony No. 2 (concl), 
followed by the spirited Rienzi Overture 


of Wagner (6). Either one could be 
contrasted with the gentle sound of 
silence of (12): Debussy’s Dance Profane. 

But then, (12) contrasts naturally with 
(13). Gliere’s Russian Sailors’ Dance. 
Beethoven’s No. 8 (15) provides 
outstanding string tone, while Liszt’s 
Battle of the Huns (16) and 
Tchaikovsky’s Waltz of the Flowers (17) 
say all that needs to be said about 
dynamic range and signal to noise ratio. 

A touch of more popular fare? Well, 
track (1) offers John Williams’ 
“Superman” Theme, while (18) provides 
some rhythm, bass and dynamics from a 
yet to be issued Wilson-Lowe album, 
“Good Vibrations”. In short, a most 
useful recording for evaluating and 
showing off your system. (W.N.W.). 


Sampler Volume II. Telarc compact disc 
CD-80102. 


Whereas Volume I has 18 tracks and 
about 65 minutes of playing time, 
Volume II is even longer, at 20 tracks 
and 67 minutes — good value for money 
in both cases. Not all CD players can be 


SAMPLER SfffB 

VOLUME | cisSiis 


TELARC 

DIGITAL 

COMPACT 

DISCS 



pre-programmed to handle as many 
items as this, but they should still be able 
to play them in normal sequence, 
without bother. 

Volume II gives greater prominence to 
piano, with excerpts from Beethoven’s 
Piano Concerto No. 5, and Gershwin’s 
Rhapsody in Blue, plus six minutes of the 
Chopin Polonaise in A-flat, played by 
Malcolm Frager on his magnificent 
Bosendorfer Imperial Grand. 

In fact, the “Polonaise” is preceded by 
Stravinsky’s colourful Rite of Spring, and 
followed by six minutes of 
Moussorgsky’s “Pictures” (Hut of Baba 
Yaga, Great Gate of Kiev), marked by 
more brilliant orchestral colour and 
thunderous bass — 16 minutes of 
program that few would want to 
interrupt. For more of the same, 
Stravinsky’s Firebird Suite is featured in 
track (18). 

Incidentally, Tchaikovsky’s 1812 
Overture on track (19) is the much 
discussed Kunzel/Cincinnati version but 
minus the more ponderous of the 
cannon. Presumably, in this context, 
Telarc considered it prudent to omit 
them from the mix. 

Vocal sound is represented modestly 
in Orffs Carmina Burana, and on a 
grand scale in Beethoven’s Choral 
Fantasy. Other notable excerpts include 
Holst’s Song of the Blacksmith, 
Beethoven’s No. 5 “Victory” (Mvt 1), 
and the sonically sensational entry of the 
great organ in Saint Saens’ Organ 
Symphony. 

Which of the two did I prefer? I’d 
almost be prepared to assert that Telarc 
have arranged the selections to make 
that decision as difficult as possible. If 
you can’t afford both immediately, 
follow the numbers: buy Volume I now 
and Volume II later! (W.N.W.) 
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It ends with the same, but while the first 
is sung mezzoforte and forte the 
repetition is magically pianissimo. 

The nature loving part is sandwiched 
between the two. 

The accompaniment is on cellos only 
and the wonder is that they never grow 
to sound monotonous. One group has 
the melody, the other provides a running 
plucked bass. The playing is remarkably 
assured. The second item is a Dance 
(Martelo). It goes with infectious 
briskness and though most of it sounds 
more Brazilian than Bachian the rest is 
more Brazilian than Portuguese. (J.R.) 



ELVIS 


Elvis. The First Live Recordings. 12-inch 
EP. RCA Victor DXL1 3264. 


Looking for old Elvis recordings must 
be like fossicking around a worked-out 
goldfield. Look hard enough and long 
enough and you might just come across 
something that everybody else has 
missed. 

Well, on this disc endorsed “Never 
before realeased” is a little something 
that somebody taped in 1955 and 1956 at 
the Louisiana Hayride, Shreevport, 
probably without realising that they 
were taping history. 

At the time, Elvis was still driving a 
truck for the Crown Electric Company 
but he was rapidly climbing the radio and 
TV appearance ladder to national 
recognition. The style of the emerging 
superstar is clearly recognisable in the 
first four numbers on the disc: “I Wanna 
Play House With You”, “Maybelline”, 
“Tweedle Dee” and “That’s All Right”. 

But the final track might well have 
marked the beginning of his career 
proper: his final contract appearance at 
the Hayride and a performance of 
“Hound Dog” that can barely be heard 
over the screams of ten thousand 
teenagers. He’d made it! 


In program terms, the recording adds 
up to ten minutes or so of rough-round- 
the-edges Elvis, plus a couple of minutes 
of spruiking to match. But I guess that, 
to his fans, it will be another piece of 
highly collectable memorabilia. 
(W.N.W.) 


POPULAR VOCAL 

Night Games. Charley Pride. Stereo LP, 
RCA Victor APL1 4822. 


If you’re tempted to reach for this 
album on the assumption that it’s 
traditional country music, be warned by 
the pattern of city lights behind the 
pictures of Charley and his languorous, 
dusky companion. 

In only one track, “Down in 
Louisiana”, is there any thought of the 
cotton pickin’ countryside; in the other 
11, Charley’s mind is firmly on love, 
requited or otherwise: 

Draw the Line — Love on a Blue 
Rainy Day — The Late Show — Night 
Games — Ev’ry Heart Should Have One 
— Thanks for Wakin’ Me Up This 
Momin’ — Livin’ It Up — Just Can’t 
Leave That Woman — I Could Let Her 
Get Close To Me. 

The backing is still pure Nashville, and 
the sound quality’s fine, but Charley’s 
changed since he took up with them city 
girls. Of course, some reckon they’ve 
given him a new interest in life. 
(W.N.W.) 



PATHETIQUE 

SYMPHONY 


Tchaikovsky: Symphony No.6, 
“Pathetique”. Eugene Ormandy 
conducting the Philadelphia Orchestra. 
Compact disc, Delos D/CD 3016. [From 


P.C. Stereo Pty Ltd, PO Box 272, Mt. 
Gravatt, Qld 4122. Phone (07) 
343 1612] 


In one important respect, this could be 
considered a companion disc to the 
Ormandy/Philadelphia Tchaikovsky 
No.5, reviewed in the January ’84 issue. 
Both were recorded during 1981 by 
“Conductor Laureate” Ormandy, a title 
that he had assumed on stepping down 
after 45 years as Musical Director of the 
famous Philadelphia Orchestra — and 
successor to Leopold Stokowski. 

But, whereas the 5th was recorded in 
the historic “Old Met”, once favoured by 
Stokowski and the Orchestra as a 
recording venue, this present 6th was 
recorded in the Orchestra’s official home, 
the Philadelphia Academy of Music. 

I note that a 1968 CBS recording of 
the same work by the same conductor 
and orchestra is still on sale in the USA, 
which would seem to auger well for this 
more recent performance. Recorded in 
September ’81, it has the advantage of 
modern technology, with twin Schoeps 
microphones and a Soundstream digital 
mastering system. 

As such, it offers very low noise level 
and an ability to handle with ease the 
dynamic range which this particular 
work demands. Be careful to set the 
opening stanza to a suitably low level, or 
you’ll be forced to reduce the volume 
later on. 

Even though still in his early fifties, 
Tchaikovsky seems to have had a 
premonition of approaching death as he 
worked on this 6th symphony. As it 
transpired, the work was premiered at St. 
Petersburg on October 28, 1893 and, a 
mere ten days later, Tchaikovsky was 
dead, reportedly after drinking unboiled 
water during a cholera epidemic. 

The first movement begins in sombre 
mood, brightens briefly with a typical 
Tchaikovskian melody, but recalls an 
orthodox liturgy for the dead and sinks 
back into melancholy. 

The second movement is a waltz but 
in 5/4 time, as if for the heavy of heart. 
This is followed by a brilliantly 
orchestrated march, but grief and despair 
again take over in the fourth and final 
movement. It was after listening to the 
first performance that the composer’s 
brother, Modya, suggested the title 
which Peter Tchaikovsky himself added 
to the score: “Pathetique”. 

Given Ormandy’s mature under¬ 
standing of the work, the quality of the 
Philadelphia Orchestra, and of the Delos 
recording, this performance should find 
ready acceptance. (W.N.W.) 
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EMONA HAS MOVED!! 



/WicroProfessor 

/WPF-m 

STANDARD FEATURES 


Our new address is 
1st Floor, 720 George St., 

SYDNEY 

(above Mick Simmons Sports Store) 

COME TO OUR NEW SHOWROOM • RFMttTo^.jnww, 


AND SAVE $$$ ON OUR 
OPENING SPECIALS 


• Huns 8 languages • uppei a lunc 

• Detachable keyboard with 90 keys 
40/80 column (keyboard selectable) 
Centronics printer interface 

36 tone sound generation chip 
Powerful editing features 
4 additional expansion slots 
One key basic command entry 
12 programmable function keys 


i resolution colour graphics ^pp|g ||g 

compatible 


. 64K RAmT24k'rOM 
• Comprehensive operation mar 
Pal colour 



$ 686.50 !!! 


SAKATA SP-1200 

120 c.p.s. 


DOT MATRIX TRACT0R/FRICTI0N FEED 


FLOPPY DISK 



/■ftiiniiTCPC PTV ■ TH 1st Floor, 720 George St., Sydney, N.S W. 
EPIUnffl VUrlrll I CI\J r If U ^ (above Mick Simmons Sports Store) 
“THE TECHNOLOGY HOUSE” Ph; (02) 212 481 5 or 212 34 63 Tlx. 74500 


Microprocessor — Trademark of Multit 


FEBRUARY CROSSWORD 


ACROSS 

1. Visual data. (7) 

5. Electronic component 
with reduction 
capability. (7) 

9. Runs of records. (9) 


10. Conductors. (5) 

11. Name assigned to a 
magnetically significant 
temperature. (4) 

12. Light fitting. (5) 

13. Graphical position. (4) 



16. Tend to move stylus 
laterally. (5) 

17. A very small unit of 
mass. (8) 

20. Connecting 

components. (8) 

22. Pulse generator. (5) 

26. Position on a grid. (4) 

27. A suitable complement 
to make. (5) 

28. A bit. (4) 

31. Said of an inactive 
metal. (5) 

32. Unidirectional signal. 

(5,4) 

33. Fused solder. (7) 

34. Magnetic alloy. (2-5) 


SOLUTION FOR 
JANUARY 



1. Additive to a 
semiconductor. (6) 

2. Name of a 
thermoelectric effect. 

(7) 

3. Dissipation of energy. (4) 

4. Word of the phonetic 
alphabet. (6) 

5. Computer accessory. (8) 

6. Electrical unit. (4) 

7. Device used in a 
communication 
system. (7) 

8. Specification of a 
pulse. (4,4) 


14. Sensational skin 
effect. (5) 

15. Non-metallic element. 

(5) 

18. These are subjected 
to computational 
processes. (8) 

19. Rays discovered by 
Herschei in 1800. 
(5-3) 

20. A radio is normally 
such. (7) 

23. Part of an antenna. (7) 

24. Method of connecting 
certain networks. (6) 

25. Tape type. (6) 

29. Supporters of the 
Imperial system? (4) 

30. Wiring harness. (4) 
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OUR PRICE 


MUSIC, MUSIC, MUSIC!!! 

with Casiotone MT-35 

KEYBUARD 

• Slim, light and easy to play 

• 4 Built-in Rhythms, Rock, Swing, Bossa nova, Waltz 

• 6 Preset sounds, Piano, Ele. Piano, Organ, Oboe, Clarinet, 
Vibraphone. 

• Has own speaker or plugs into your stereo system 

• Auto-accompaniment with just one finger 

• Output jack for headphones (not included) 

• Includes shoulder strap and carry-case 

DIMENSIONS 49 x 645 x 138mm Weight 1.6kg 


FANTASTIC 

SOLAR POWER 


CASIO SCIENTIFIC 
POCKET-FOLD CALCULATOR 


TO FEDERAL MARKETING MAIL ORDERS 

PO BOX 227 WATERLOO 2017 

PLEASE RUSH ME (Postage & Handling Included) 

Indicate Choice!Quantity 

fx-450 Calculator, complete 
as advertised here for $39 
MT-35 Casiotone Keyboard complete 
as advertised for $139 
PB110 Pocket Computer complete 
as advertised for $79.95 


. (PLEASE PRINT) 


DIMENSIONS 11mm x 78mm x 125mm (Vf x 3" x 
5") closed 

WEIGHT 97g (3.4 oz.) 


• Employs standard BASIC. • 5 x 7 dot matrix, liquid crystal, 12 digit 
display. • Has DATA BANK to store phone numbers, addresses and 
other information. • Keyboard uses ASCII forma.. • Plays computer 
games with real sound signals using BEEP command. • Up to 10 
program areas usable simultaneously. • Most frequent commands can 
be input directly for quick programming. • Good for computer 
students and people on the move. • Optional character printer 
available. • Powered by 2 lithium batteries — up to 140 hours of cont. 
use. • Includes Easy Guide to Programming and Data Bank Ref Manual. 

DIMENSIONS 9.8 x 165 x 71mm (V2" x 6V2" x 2 3 W) WEIGHT 119g 


SIGNATURE . 

American Express □ Bankcard □ Cheque* □ 
•Please make cheques payable to the Federal Publishing Company Pty. 


. Allow four weeks for delivery. 


• Works without batteries • Magic Touch Leaf Keys 

• Works by Solar Power, daylight & any lamplight 

• Liquid Crystal Display 

• 68 Scientific functions • Folds to pocket-size 

• Binary, octal, and hexadecimal 
calculations/conversions, logical operations and 9 
physical constants. 
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Devotional songs 


Tom Netherton: Scrap Book. Stereo LP, 
Word SPCN7-10-891510-4. From Word 
Records Aust, 18-26 Canterbury Rd, 
Heathmont, Vic 3135. Phone (03), 


Tom Netherton, billed on the jacket as 
“one of Gospel music’s favourite 
recording artists”, has a pleasant baritone 
voice with excellent diction, and is 
capably backed here by a rhythm style 
instrumental group and chorus. 

While the album itself is dated 1984, 
the tracks are re-issues from earlier 
recordings, one or more of which you 
may happen to have on hand. 

“What a Friend We Have in Jesus” 
comes from a 1975 album by that name, 
along with “Shadow of the Cross”. “Just 
as I Am” is the title track of a 1976 
album, from which comes also “Amazing 
Grace”. “Hem of His Garment”, 1976, 
contributes the title track — a recent 


composition, by the way — and “The 
Cornerstone”. 

The remaining three tracks come from 
a 1981 album “Reflection”: “The Same 
Spirit”, “The Kingdom of the Lord” and 
“Depend on Me”. Total playing time 
adds up to about 29 minutes. 

As will be apparent, the tracks are a 
mix of old and new, although the 
arrangements are basically con¬ 
temporary. In summary: pleasant family 
listening. (W.N.W.) 



String Serenades 

Tchaikovsky — Dvorak: String 
Serenades. Berlin Philharmonic 
Orchestra conducted by Herbert von 
Karajan. Compact disc DG 400-038-2. 

Both Tchaikovsky and Dvorak were in 
relaxed mood when they, composed the 
respective works on this disc — doing 
what they wanted to do and, in the case 
of Tchaikovsky, relaxing after an 
unrelished assignment: the noisy, 
nationalistic “1812 Overture”. 


The two serenades were composed in 
the reverse order to their presentation on 
this disc. Dvorak’s Serenade for String 
Orchestra in E major, op 22, was 
produced in just 11 days in May of 1875 
and premiered in Prague during the 
following year. It has five movements 
and a playing time of about 31 minutes. 

Its mood belongs essentially to the 
18th century, in the style of a 
divertimento: intended mainly to please. 
Movement (1) Moderato, contains 
suggestions of folk music; movement (2) 
Minuet is waltz like, followed by a canon 
structured Scherzo (3), Larghetto (4) and 
Finale, Allegro vivace (5), 

But, while these terms define the 
work, they are not essential to its 
enjoyment. 

Tchaikovsky’s Serenade for String 
Orchestra in C major, op 48 came five 
years after the Dvorak Serenade: 
composed in 1880 and performed, with 
ready public acceptance, in 1881. 

It has four movements, adding up to 
30 minutes in all. Movement (1) Pezzo in 
forma di Sonatino, is simple and tuneful 
and is followed by a waltz, which most 
will recognise immediately and enjoy. 
Then comes an elegy (3) and a finale (4) 
built around two Russian themes. Again, 
you need only to relax and enjoy the 
music for its own sake. 

The sound from the strings of the 
Berlin Philharmonic is very smooth, very 
clean and stereo definition is first rate. 
But a word of warning: the dynamic 
range is surprisingly wide, so don’t 
expect to enjoy the record in a noisy 
environment or in the company of a 
talkative friend. You simply won’t be 
able to hear the pianissimo passages! 
(W.N.W.) 


IAN J. TRUSCOTT’S 

electronic world 

Now, bigger and better than ever, in their new large premises. 

• KITS, TOOLS • COMPONENTS • BOOKS, ETC. 

Products from Dick Smith and A/tronics. Every need for the 
Electronics Hobbyist. 

NOW OPEN TILL 9pm FRIDAYS 

ELECTRONIC WORLD, 

CNR. LACEY ST. & WINDSOR RD., 

CROYDON, VIC. 3136 

_ Tel: (03) 723 3860 
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Information centre 


Problems with 
40W inverter 


Recently I bought a 12/240V 40 W 
inverter (EA, May 1982) kit and find 
some problems which I hope you may 
help overcome. Firstly, I was supplied 
with a PL 18/40V A transformer which 
had two 9V windings. I wired the 
transformer in and, on turn-on, had 
severe voltage drop problems. 

With an 11W 240V fan the voltage 
was 190V and with a 30W TV 185V. 
With the frequency switch set to variable 
the voltage increased by 20V. In the 
fixed mode one 2N3055 runs warmer 
than the other. After checking the circuit 
I changed the transformer to a 
PL12/40VA and noticed, with the 11W 
fan, that the voltage rose to around 
230V. With the TV, the voltage was the 
same. 

In the fixed mode the voltages drop to 
220V and 210V respectively. I used a 
Tandy colour burst crystal and changed 
both ICs, as well as checking all the other 
components. I would like some advice on 
the problem of voltage drop, and would 
welcome suggestions. (D.F., Marsden, 
Qld). 

• First of all, we recommend that you 


return to using the original transformer 
for this project. If the rest of the circuit is 
working properly, and the input voltage 
is correct, this transformer will provide 
the correct output voltage. 

Make sure that the battery or power 
supply that you are using is capable of 
providing 12V at 3 or 4 amps. If this is 
OK, run the inverter in the fixed mode 
and measure the voltage across the 
transformer primary. This should be 
about 24V AC. Under these conditions 
the unloaded transformer secondary 
voltage should be about 275V AC. 

Similar results should be obtained 
using the variable frequency oscillator. If 
there is still a significant difference, it is 
most likely due to a fault in this 
oscillator, since there is nothing to go 
wrong in the fixed one — either it will 
work properly or it will not work at all. 

It is normal for one transistor to run 
warmer than the other in the fixed mode 
due to the slightly uneven duty cycle at 
the output of IC2 (5369). 


Infrared TV 
remote control 


I recently completed construction of 
your Infrared TV Sound Control but 


have encountered difficulties. After a 
number of tests on the transmitter board, 

I have come to the conclusion that all 
three oscillators are running at several 
times the quoted frequencies. Using the 
specified lOkO resistor and ,0082/*F 
capacitor, the 10kHz oscillator (ICld) 
has a frequency of 50kHz. 

Changing the timing capacitor 
.047jiF or the resistor to 56kO gives the 
required 10kHz frequency. 

Similarly, the 5ms and 1ms oscillators 
give negative-going pulses of about lmr 
and 0.1ms respectively every 42ms. 
have not experimented with changing 
component values here as I would like to 
ask if you can shed any light on these 
results and confirm that 10kHz is the 
correct transmitter frequency. 

I also note that the signal pulse on the 
base of the Darlington transistor is about 
twice what it is on the collector, which 
again appears to be incorrect unless the 
current drawn by the infrared LEDs 
causes this low reading. (K.F., Albion 
Park, NSW). 

• Your problem lies with the 4093 
NAND Schmitt trigger IC. It seems that 
the hysteresis of a 4093 varies according 
to the manufacturer, something that we 
were unaware of at the time of 


Teletext decoder has the jitters 


Recently, I constructed the teletext 
decoder (August, Sept, ’84) and wish 
to compliment all concerned on its 
design and, in particular, the printed 
board layout and quality of 
manufacture. 

There is one problem: when the 
unit is connected from a National 777 
to a Sony Profeel (audio direct from 
VCR to monitor), a considerable 
amount of vertical “jitter” is evident 
when using tape playback. 

There is no “jitter” with the teletext 
unit by-passed or using TV as a 
source through the teletext unit. Can 
your technical department assist me 
in correcting this instability? 

I do note a great deal of IC 
switching is carried out in the video 
circuits and wonder if this could cause 
sync pulse distortion and or clipping. 
A quick check with a Trio CS 1560 


scope indicates slight alterations but 
nothing too serious to complain 
about. Other than this, the unit works 
fine and is most useful as an in-home 
information source. Oh! — one last 
question. 

I have read and used your 
publication for education and 
entertainment since 1948. I find at 
the end of this kit construction how 
little I know about modern 
electronics. One constructs something 
knowing so little as to how it 
functions. Terminations listed as 
AHS, HIE, DLIM ring no “bells”. 
For this reason I enjoy reading your 
projects on valve type radios. The 
time your technical staff spend on 
these is very much appreciated. (I.T., 
Bellevue Park, Qld). 

• We are not sure from your letter 
exactly what you are trying to do, but 
we assume that you want to play a 


videotape back through the teletext 
decoder in the TV mode. That is, 
merely routing the signal from the 
VCR through the teletext decoder, 
into the TV. 

Since the system works well with 
the TV providing the video signal it 
would seem that there is no major 
problem with the circuit. It is most 
likely that the problem lies with the 
level of video signal which is being 
used. 

We suggest that you use your 
oscilloscope to compare the video 
signals obtained from the TV and the 
VCR. If the signal from the VCR is 
appreciably different in magnitude 
compared to that from the TV, this is 
probably where the problem lies. 

If there is no significant difference, 
then check the components around 
Q6, Q7 and Q8, as well as the 
transistors themselves. 
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publication of this project. 

If you were supplied with either the 
Philips HEF4093B, SSS SCL4093B or 
Motorola MC1409ZB device, then the 
following circuit changes should be 
made: (1) increase the 2.2kU resistor on 
pin 2 of ICla to 6.8kO; (2) increase the 
18kfi resistor on pin 12 of IClb to 47kfi; 
and (3) increase the lOkfi resistor on pin 
6 of IC Id to 33kQ. 

The circuit is correct for the National 
CD4093BC, RCA 4093B and SGS 
HCC/HCF4093B types. 

The voltage reading recorded at the 
collector of the BD681 is correct and is 
simply the saturation voltage of the 
transistor. 


EACar 
Burglar Alarm 

In the May 1984 edition of Electronics 
Australia you published a Deluxe Car 
Burglar Alarm project, which I have 
built and find excellent. This alarm is set 
to sound for two minutes and then reset. 
Could you please tell me if there is any 
way to modify the circuit or change 
component values so that the alarm 
would sound for more than two minutes 
and then reset. 

The two minute alarm may be 
adequate for some but for someone like 
myself, who is a fair distance from his car 
most of the day, a longer alarm period 
gives the owner more chance to hear it. 
Keep up the good work as we do 
appreciate it. (J.G., Thornbury, Vic). 

• It is quite easy to increase the alarm 
time for the Car Burglar Alarm. All you 
have to do is increase the value of either 
R3 or C2 on the Q output of IC3a. For 
example, increasing R3 to 1.5MB should 
increase the alarm time by 50%. 

There is a limit to how far you can go 
though. If the capacitor leakage current 
is greater than the charging current, the 
alarm will never shut off 

Autodim affected 
by control tones 

I have been reading over the last few 
issues of people having problems with 
the Autodim project (Jan, 1981). I have 
built 14 of these dimmers and not had 
any problems yet, but one! 

All 14 of these dimmers have worked 
successfully first time, though when 
dimming from full brightness to “off’ at 
some stages the light would fluctuate, 
not flicker. This occurred at different 
times during the dimming cycle. This 
light fluctuation lasted approximately 
5-10 seconds: “not much to worry about” 
you say, but I am using the dimmers to 
create a false sunrise and sunset in bird 
avaries and need a stable effect. 

I borrowed an oscilloscope from work 


and checked all waveforms listed in the 
article; they were found to be correct. 

Next step was to watch the mains 
waveform for any deviation: shock 
horror. At precisely the time when the 
lights acted up, the mains waveform took 
on a ripple effect, though still 
maintaining a 50Hz sine wave. 

Since the sync signal is taken directly 
from the mains could this be upsetting 
the circuit? I noted that the output of 
ICla changed its high & low periods 
during this time. Is this the carrier signal 
used by the council to switch hot water 
services? Would the problem be within 
the dimmer or could it be the mains? Is 
there anything else I could check for? 

(E.B., Busby, NSW). 

• The effect that you describe is indeed 
due to the control tones used by the 
supply authorities to switch off-peak hot 
water systems. The control tones have a 
frequency of about 1kHz and an 
amplitude of around 20 volts peak-to- 
peak. 

While we have not had any 
complaints about tones affecting this 
circuit before, it should be reasonably 
easy to desensitise the circuit. Our 
suggestion (which we have not tried) is to 
connect a lOkfi resistor in series with the 
signal line from D3 and a shunt .033/iF 
capacitor from pin 9 of ICla to the 
neutral line. 

Flickering digits on 
capacitance meter 

Some time ago I built your Digital 
Capacitance Meter (EA March 1980) 
and have found it to be a very useful 
piece of equipment indeed. However 
there is one annoying little problem. The 
right hand digit flickers rapidly between 
zero and one. When a capacitor is 
attached the flickering ceases and all is 
well, but remove the capacitor and away 
she goes. This fault only shows up on the 
Microfarad range; on the other two 
ranges she is rock steady. 

I have noted the errata and made the 
changes you recommend. I sec that I am 
not the only one who has this problem 
and I refer to a letter from RRE of 
Panawonica, WA in the Information 
Centre page 141 of November 1981 
EA. I followed your suggestions to that 
writer and would swear that everything 
relating to switch Sib is OK. Can you 
help me with this please. (W.Y., 

Belmont, NZ) 

• The flickering of the least significant 
digit which you describe is quite normal 
for this project. This only happens when 
there is no capacitor connected to the Cx 
terminals, and only when in the ixF 
range. This occurs because the auto 
nulling circuit is switched out when this 
selected. 

we agree that this may be 
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While 


Dick Smith 
Electronics 

Product Safety 
Check 
POCKET 
MULTIMETER 
Q.1010 

As part of Dick Smith Electronics 
continuing drive to maintain the 
quality of (he product, a potential 
problem has been identified with a 
small number of one batch of the Dick 
Smith Pocket Multimeter, Catalogue 
number Q.1010. 

Any customer who has purchased 
one of these multimeters since 1 JULY 
1984 is advised to take it to the nearest 
Dick Smith Electronics store so that it 
can be checked free of charge. 
Mail order customers should return 
their units to the address below 
preferably by certified mail. 

It is recommended that the unit not be 
used until this check has been carried 



SPECIALITY 
ELECTRONICS is 
COMPONENT 
SERVICE.. . 

Are YOU having trouble getting 
components? Well get ANY 
component for you - anytime. 

That's right - any type, value or 
specification. 

Hobby to MIL Spec 
Semiconductors, ICs, computer chips, | 
roeictors. capacitors & pots. 

rough our world-wide contacts 
11 obtain any component you 
■ if it is still made on this 
planet - usually in an amazingly 
short time 

idvantage of this unique 


all. To get that speciality component 
you need - FAST! 

coupon, listing fee and 
' NOW. 


720 George Street, 
Sydney, N.S.W. 

Phone: (02) 211 3026. 


Yea please my $50 listing fee la enclosed □ 

”--- - Oj 


















mildly annoying, be assured that it is not 
due to a fault of any kind. We feel that 
the minor nature of the problem does not 
warrant any modifications being made. 

VHF-UHF conversion 
for B&W TV set 

I have a Princess colour TV set which 
I was told will not work in conjunction 
with a computer as it does not have 
UHF channel selection. I would like to 
modify the antenna board and/or the 
VHF tuner to accommodate a computer 
input without the expense of removing 
the existing VHF tuner and substituting 
a UHF tuner. Could you advise me if 
this is possible and provide me with a 
schematic diagram for this alteration. 
(H.P., North Ryde, NSW). 

• It is not practical to convert your 
VHF only television into a combined 
VHF/UHF receiver. By far the simplest 
solution is to purchase a ready made 
UHF-VHF down converter. 

A more satisfactory result could be 
obtained by feeding composite video 
directly into the TV. This was explained 
in some detail in the article on the video 
amplifier which appeared in the August 
1983 issue of this magazine. It would 
seem from the portion of the circuit 
diagram that you sent that your set is an 
ideal candidate for this conversion. ® 


Forum 

copiers to produce ozone in harmful 
quantities. 

My first reaction was to dismiss the 
warning as alarmist. But then copiers do 
involve high voltage circuitry and it 
would not be unreasonable to expect 
some ozone to be generated as a result. 
For sure, I had not noticed it but then 
the copiers that I had been involved with 
have always been in an open-office 
situation. 

However, the very first person that I 
questioned had a quite different view. 
Two copiers at her place of employment 
were in a small room and the “fumes” 
had proved so distressing to those 
needing to use the copiers that an 
exhaust system had had to be installed! 

Would the “fumes” have been ozone? 

How could she know? But they would 
certainly have answered the description 
in the panel: pungent like bleach, etc. 

Faced with two extremes of opinion, I 
called up a friend who spends most of his 
time servicing copiers of all shapes and 
sizes. His observations were most 
enlightening. 

There were some copiers, he said, that 
gave no evidence of ozone. Others 
produced only a faint hint of the gas, 
noticeable mainly in a confined space. 


continued from page 97 

But a few were really bad and these were 
the ones that some unionists had taken a 
stand against. 

“Were they old models or odd 
brands?” 

“Not necessarily either.” 

“Can you do anything to reduce the 
ozone emission when you service them?” 

“I clean them and I do whatever has to 
be done but I wouldn’t know where to 
start to reduce the ozone emission. My 
impression is that it is a function of the 
original design, the level of high voltage, 
and so on. Some designers have been 
concerned about ozone emission; others 
seem to have ignored it.” 

A few more minutes of this and I had 
a distinct feeling of deja vu. That’s when 
I took another look at the 1981 article. 

But whereas, in the ’70s, a small-time 
manufacturer of ion generators might 
understandably be caught out by ozone 
emission, it seems strange that, in the 
’80s, similar complaints, on a much 
larger scale, should have to be directed at 
the designers of some office copiers. 

As for the complaint about carbon 
black, I wouldn’t know. These days, one 
encounters so many warnings about the 
things one drinks, eats, uses or wears: 
they’re either illegal, immoral or 
carcinogenic! $ 


Next month in 

Electronics 

Australia 



PLAYMASTER SERIES 200 STEREO AMPLIFIER 

The second article on this amplifier was delayed due to our recent office reorganisation. Next month, we will present 
the full circuit details and give the specifications. 

AM STEREO FEATURE ARTICLE MISSION DAD-7000 CD PLAYER REVIEWED 

Now that AM stereo is a reality in Australia, you will want Widely acclaimed in Eur °P®> * h '®^ D .P l . ayer ls now 
to know how it works, which stations are broadcasting available in Australia. EA takes a close look, 
stereo and what tuners are available. March EA supplies u ,r, mnilCTRY AUfARItt 

you with all the details. AUSTRALIAN HIFI INDUSTRY AWARDS 

Next month we will announce the winners of the 
inaugural hifi awards 

STEREO TV TUNER 

Here’s what you’ve been waiting for: a complete stand-alone stereo TV sound receiver with inbuilt VHF and UHF 
tuners and featuring loudspeaker outputs, audio line level outputs, composite video output and a modulated RF out¬ 
put. Other features include a stereo indicator LED, mode selector and preset tuning. 

‘Although these articles hare been prepared for publication, circumstances may change the final content. _ 
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122 Pin ROAD, NTH CURL CURL 
MAIL ORDERS: BOX 156, DEE WHY, NSW. 2099 
TELEPHONE 93-1848. 


SUPER SPECIAL 

BSR GRAMO MOTOR 
AND PICKUP 24ov 

3 speed 33-45-73 Includes 

-— —— cartridge and 

stylus turnover 

$12 


SUPER SPECIAL 

FM STEREO KITS 



tronics Australia magazine review 


SPECIAL 

BALANCE METERS 

CENTRE ZERO 

$2 


6P VALVE SOCKETS 

9 pin 25c — 7 pin 25c — octal 25c. 


SPECIAL 

DUAL VU METERS 



SPARK GAPS 

10 for $1 


THERMISTERS 

4 (or $1 


DIODES BY 406 

10 for $1 


455KC IF Trans 
for valve radios 
$1 each 

OS coils 


'Slide pot 

knobs 

10 for $1 


TRANSISTORS ADI 61-162 $1 
handy values $2 ADI 49 $2 p« 



POTS ROTARY 


100K 


30c 50K 30c 

50c 20K 30c 

50K Double Pole Switch 50c 10K Min Pots 25c 

7.500 30c 50/ohm 50c 

Extra Pots 'Amg UN 50c 

Vi or 1 Meg Switch 50c 

Vi 1 meg dual Concentric tapped at 100K $1 

2 meg ganged double pole switch $1 

1.5 meg dual ganged 50c 2 meg ganged log $1 
1 meg dual ganged $1 '/i meg dual ganged LIN 75c 


100K dual ganged linear pots 75c 

200K single line 30c 10K sub min log pots 50ci 

20K wire wound 75c 250K ganged pots 75c 

-dual log 10K 75 c 25K in ganged pots 75c 


PYE TV TUNERS 

FOR BIW TV SETS S7 

PP NSW SI .SO; VIC $3.60; QLD $3.60; TAS 


MICRO SWITCHES 

5A 250V 50 cents 


SLIDE POTS 

ual $1 IK dual $1 

. lal $1 50K single 50c 

2 meg dual $1 250K single 50c 

25K dual $1 10K single 50c 

onnvj..., ~ "megsingle 50c 


250K du 


TOUCH MICRO SWITCHES 
4 FOR $1 


SPEAKER 


AM FM TUNING CAPACITORS 

$7 


4 PIN SPEAKER SOCKETS 


FERRITE RODS 


CRYSTALS for colour TV 


TELESCOPIC AERIALS 


TOGGLE SWITCHES 

4 FOR $1 


CELLULAR HORN 
TWEETER 



12.5cm x 7.1cm 
Frequency Range: 
2000 - 20,000Hz 
Impedance: 8 Ohms 
Sensitivity: 105 dB 


30 Watts * 


4 POSITION 
PUSHBUTTON 
SWITCH 
SI .00 


JACK PLUG SOCKETS 


TOGGLE 4 
SWITCHES 4for 5' 


TRANSISTORS 


POWER TRANSFORMERS 


SPEAKER SPECIALS 


PP: NSW SIM: WTENSTA TE SAM: WA/TAS/N7 $7 

8 inch dual cone 
8 Ohm 12 Watt 
9x7 

5 x 7in 8/or 15 oh 
8x4 8/or 15 ohm 
6x4 8/or 15 ohm 
6x4 8/or 15 ohm 


$8.00 | 
$6.00 
$4.50 
$4.50 
$4.50 


Tesla Mini woofer 4 
8ohm 4 inch 
10 watts 


$5.00 

$4.00 

$4.00 

$4.00 

$4.00 


Colour convergence coils 

Delta 11270 . $5 

Minituning capacitors 50c 

Sub mini 75c 

Hor Drive Transformer for Colour TV - 

3021,39/6 $3 

Infra Red __ c 7 

Audio 

Transmitter 

for colour TV ^ f 

240V 285 ASIDE 6.3 60ml $10 

240V 150v 6.3/30mil $6 

Power Transformers 

240V 2 amp 30V 12V.$10 

Prim 240V sec-240V 60MA $5 

gi Video Det 

$6 W i A „1 

Transistor TV Tuner 

MSP 46300- 

* 2 ! 

, SPECIAL! 

J I TRANSISTOR EAR 

PIECES 

' '' 

mublem. 4 for $1 

ei Single mded Me 













































































E A marketplace E A marketplace 


FOR SALE 


AMIDON FERROMAGNETIC CORES: Large 
range for all receiver and transmitter 
applications. For data and price list send 
105X220 SASE to: R.J. & U.S. Imports, PO 
Box 157, Mortdale, NSW 2223. 


EX-ABC AUDIO TAPES: ’/«" wide on lO’/i" 
metal spool, $6.85; plastic spool, $5.85; 
7" spool, $2.25; 5" spool, $1.25. Post 
extra. Also in stock: 'A ", 1" and 2" tapes. 
Waltham Dan, 96 Oxford St, Darlinghurst, 
Sydney. Phone (02) 331 3360. 


8 INCH DISKETTES: SSSD, IBM Part No. 
2305830C. Have had very little use. 108 
for sale, $3 ea. (02) 799 1926 after 6 pm. 


f DIGITAL THERMOMETERS A 


LE (10mm HIGH DISPLAY) 


LARGE 3% DIGIT LC.D. DISP- $8.95 
ALL PRICES INCLUDE S/TAX. POST & PACK ADD $2 
ORDER BANKCARD ACCPETED. 


EX: AA30625 (ME 1830) 


V.LIC Instrument}_ S 


An offer you can refuse.? 

* FREE POSTAGE 

* NO MINIMUM ORDER 

* FREE CATALOGUE WITH EVERY PURCHASE. 

* ALL E.A. AND E.T.I. P.C. BOARDS (All Boards tined) 

ACETRONICS P.C.Bs. 

112 Robertson Road, 

BASS HILL 2197. Telephone (02) 645 1241 
P.O. Box 76, Yagoona 2199 


BLACKTOWN , 


Electronic Components 
PC Boards. Computer Repairs 
OPEN 7 DAYS 
(02) 621 5809 

10 Campbell •• BLACKTOWN NSW 


CO ELECTRONICS 


DO YOU WANT TO BE A RADIO 
AMATEUR? 

The Wireless Institute of Australia, 
established in 1910 to further the 
interests of Amateur Radio, conducts a 
Correspondence Course for the A.O.C.P. 
and L.A.O.C.P. Examinations conducted 
by the Department of Communications. 
Throughout the Course, your papers are 
checked and commented upon to lead 
you to a successful conclusion. 

For further information, write to: 

THE COURSE SUPERVISOR 
W.I.A. (N.S.W. DIVISION) 

P.O. Box 1066 

PARRAMATTA, N.S.W. 2150. 


TRANSISTORS: BC546, 547, 548, 549, 
556 & 557 all 15$ each. Special, below 
cost, SGS 2N3055 65$ each. Limit 5 per 
order. BD139 30$ ea. PUT 2N6027 60$ 
ea. Post and pack $1.00 to LMF Products, 
PO Box 384, Cootamundra, 2590. 


CHEAP ELECTRONIC COMPONENTS: Low 

as 4$ each polycaps, electros, diodes, 2$; 
resistors — 70$ per 100 same. Croc clip 
jump leads $1.90 per 10. 500 mix resistors 
$2.95. Postage 50$. Send for free list. Dig- 
german Electronics Box 33, Coramba 2450. 


MAGAZINES: EA/RTVH Jan 59-Dec 79 (2 
missing) ETI April 71-Dec 79 (3 missing) 
High Fidelity Aug 79-June 83 (3 missing) 
Sold as 3 lots. Phone Rick (03) 606 7637 


Radio Pty. Ltd 

Established 1933 

IS THE ONLY COMPANY 
WHICH MANUFACTURES AND 
SELLS EVERY PCB & FRONT PANEL 

published in EA and ETI 
651 Forest Road Bexley 2207 
AUSTRALIA 

RING (02) 587 3491 FOR INSTANT PRICES 
24-HOUR TURNAROUND SERVICE 


DISPLAY ADVERTS IN MARKETPLACE 

are available in sizes from a minimum of 
2cm X 1 col rated at $15 for a col cm. Ad 
sizes may be increased up to a maximum 
of 10 col cms. 

CLASSIFIED RATES $3.60 for 40 letters 
or part therof per insertion payable in 
advance. Minimum 80 letters. 

CLOSING DATE is six weeks prior to the 
on-sale date. Issues are on sale the first 
Monday of each month. 


NEW RADIO VALVES: For entertainment or 
industrial use. Waltham Dan, 96 Oxford St, 
Darlinghurst, Sydney. Phone (02) 




Video Amplifier for Computers and VCRs; Video Enhancer; Vocal Canceller; 
Stereo Simulator for Tuners and VCRs; Guitar Booster for Stereo Amplifiers. 

Automotive Projects 

Transistor-Assisted Ignition System; Breath Tester Checks Blood Alcohol 
Level; Low Fuel Warning Indicator; Speed Sentry for Cars; Audible Turn 
Signal Indicator. 

Mains Power Control Projects 

Musicolour; Photographic Timer; Driveway Sentry; Touch-Lamp Dimmer. 

Power Supplies & Test Equipment 

Battery Saver for Personal Portables; Dual Tracking ±22V Power Supply; 

3'/ 2 -Digit LCD Capacitance Meter; In-Circuit Transistor Tester. 

Miscellaneous 

Nail Finder; Portable 3V^-Digit Heart Rate Monitor. 10 Year EA Project Index. 
Available from “Electronics Australia”, 140 Joynton Avenue, Waterloo, 
Sydney, 2017, PRICE $4.50 OR by mail order: Send cheque to “Electronics 
Australia”, PO Box 227, Waterloo, 2017, PRICE $5.40. 
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- HUdinHLIMN 

ELECTRONICS CENTRE 


* SUPA-bUPA SCOOP * 


EX-REUTERS 

PROFESSIONAL COMPUTER VIDEO DISPLAY UNIT 


THE MONITOR IS NOT 
TESTED • BUT IS IN GOOD 
CLEAN CONDITION • AND 
WE DO GUARANTEE THE 
DISPLAY HAS A GOOD 
PICTURE TUBE 
AS WITH ALL OUR SUPA- 
DUPA SPECIALS THIS IS A 
REAL BARGAIN 




32cm B/W (sorry it isn’t colour) • 
Video in/video out • 75 Ohm 
switchable • Solid state circuitry • 
Controls — Push on/off • Contrast 
• Brill • Vert hold • Hor hold • 
Height • Vert lin • Inbuilt circuit 
breaker • 220VAC 50Hz 


JUMBO SIZE 
FIBREGLASS 


$5.3 


240VAC 50Hz 3W 

$ 3.50 PP 75c 

i 5 RPM Plenty of torque With Cam and 
"ch 15 switch con- 
e 65 x 60 x 35mm. 


1 N/0 N/C microswi 


34 WAY SHIELDED 

CABLE 

High Quality • PVC Covered • Very 
Flexible • Diameter 10mm • 8 Col¬ 
ours • Multi Strand 


$35 


Q. SA, \ 


$ 2 . 


■ 50 PER II 


• HOLE PUNCHES* 


TOP QUALITY IN METAL CASE 

OK for steel up to 22 gauge, aluminium 
16 gauge • 5 sizes 12, 16, 19, 22, 
25mm includes 3-14mm tapered 


$15, 


.95 


MAGNA VOX .. MAGNA VOX ... MAGNAVOX .. 

LOOK ... ONLY $19.50 FOB THIS TOP QUALITY 8 OHM 

12* 30 WATT 4 way HI Fi SPEAKER SYSTEM 
OR $35 PAIR 



AahdR power 

TRANSFORMER 


CRYSTAL 

3.579545 MHz. Mini Solder in. 

95C A. 75C 


Primary. Tapped 
from 200v to 
250v 50Hz. 
Secondary. 0—20, 
30,48v 2 Amps. 

Size 95 x 80 x 85mm 


m t, ms br 

10 .S2.95 


$9, 


s TIP 31-32C 

-100V 1A 40 W 


10 FOR $9.50 


A1 QUALITY 

WTRANSISTORS 

^SP 2N3055 

io FOR $6 . P-P $1.50 


REGULATORS 


\That's 8 Speakers ... 2 Woofers 
• 2 Midrange • 4 Tweeters. 


INTERSTATE 1 Set $5.50. 2 Sets $7. 
30 Watt Woofer has rolled foam surround and big Ferrite Magnet — extra good bass 
and nice clean highs. 3 way crossover network to suit. $14.95 ea. Heavyweight 
| innerbond acoustic packing $4.95 sq m. ’ u 


STEREOPHONIC 

RECORD CHANGER 


(BE QUICK - THEY ARE ALMOST 
EXTINCT) 

Latest Model • 240VSC 50HZ - 
Auto/Manual Operation • 3-Speeds • Big 
Platter • Cue Lever • Magnetic Cartridge 
• 2 Spindles • Instructions 
Motor • 


C7Q QC P P NSW $ 3 . 50 . 

VU.au Q. V. SA. T. $ 5 . 50 , WA, NT, 


'll 


» 


NT, $ 8 . 50 ^^^^ 


50 WATT rms SPEAKERS 

FOR $39 .95 PAIR OR $22.50 EA. 

ETONE FACTORY SCOOP. 


I 


" 30cm 8 Ohm Hi-Fi Woofer. Rugged Top Quality ™ 
with Warranty. Foam Surround. 3.5cm V.C. Hefty Ferrite Magnet, 
Freq. Response. 35-4500 Hz. 

P-P NSW tor one, S3.5U. Interstate. $5.00. P-P NSW to 


or two, $5.00. Interstate, $; 


BD 139-140 
TRANSISTORS 

FOR $3.35 


INTEGRATED CIRCUITS 



TYPE 6802P 
TYPE 6821 
TYPE 2708 


$3-50 

$1.95 

$3 95 


HI-POWER BRIDGE 
RECTIFIER 

JfeL 400 PIV 25 AMP 

^P$3.75 P-P75C 

400 PIV 35 AMP $4.75 


DIODES 


10 MIXED $6. P.P.; 


4 FOR $3.75 P-P 


*\ MJE 3055 
TRANSISTORS 

10tor$9. 




Sv 


MJE 2955 
TRANSISTORS 


10 PON $11 


POWER 

TRANSISTORS 

140V 20AMP 

MJ15003 NPN 


MJ15003 NPN jWW wL 

0-1 MJ 15004 pnp f* 4l 

57.90 pair p-p S , 


TRANSISTORS 

BD135 NPN. 45V, 1A, 8W 

V 10 for $1.95 p-p $i 


IN 4004. 400 pIv t AMP 

50 FOR $2.50 

< 5404. 400 PIV 3 AMP 


5mm LEDS 20 FOR ... 

GREEN $3.50 RED $2._ 









































WHAT? ANOTHER BOOK ON 
PERSONAL COMPUTERS? 


* Behind the myths and jargon 

* Data processing made simple 

* Software and hardware explained 

* How to care for 



You won’t need a degree in mathematics or any previous 
knowledge of electronics or computers to understand 
ALMOST EVERYBODY’S PERSONAL COMPUTER BOOK. It will 
not make you an instant expert on every aspect of personal 
computers, but it will give you a good basic understanding of 
what they’re all about. 


□ Please send me.copies of “ALMOST EVERYBODY’S 

PERSONAL COMPUTER BOOK” for just $8.95 

Name.Address. 

.Postcode.Phone 

□ Cheque‘/Money Order* enclosed for $8.95, or bill my □ 
Bankcard □ American Express Card □ Mastercard 


Card No. 

□□□ □□ □□□ □□□□□□ 


. Signature. 


Card expiry date. 

Detach this coupon and mail it in an envelope to: FREEPOST No. 4, THE 
FEDERAL PUBLISHING CO. P/L, P.O. Box 227, WATERLOO 2017. 

(No postage stamp required if posted in Australia.) *Make cheques/money 
orders payable to THE FEDERAL PUBLISHING CO. P/L. 
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FROM HOBBYIST TO PROFESSIONAL - 
FLUKE MUST BE YOUR FIRST MULTIMETER CHOICE 
FOR FEATURES, QUALITY AND VALUE 


• 414 digit • 0.05% basic accuracy 1 
to 8060A without counter and dB * 
reference • True RMS to 30kHz 

7 8060A 

• 4Vfe digit • 0.05% basic accuracy • True 
RMS to 100kHz • Frequency counter to 
200kHz • dB and relative dB • Microprocessor 
self diagnostics • Relative reference for 
comparing values • Direct resistance to 
300Mohm 

LOW COST 70 SERIES 
WITH ANALOG & DIGITAL 

• 3200 count display • 32 segment bar graph 

• 18 ranges • Automatic power down 

• 10A current range • Autorange • 0.7% basic 
accuracy • 2000 hour battery life 


Relative 


All the features of the 73 plus: 

• Audible continuity tester • Autorange/ 
Range hold • 0.5% basic accuracy • Lov 
mA range 


All the features of the 75 plus: 

• Touch Hold function • 0.3% basic accurac 

• Multipurpose protective holster 

ACCESSORIES INCREASE 
THE VERSATILITY OF 
YOUR FLUKE 
MULTIMETER 

An extremely wide range of accessories is 
available for your Fluke multimeter. 


SOLD & SERVICED IN AUSTRALIA BY EL3MEASCO 

instruments Pty. Ltd. 


QUEENSLAND 

243 Milton Road. 

MILTON ! 

P.0. Box 2360. BRISBANE 
OLD 4001 •; 


SOUTH AUSTRALIA 

99 King William Street. 
UNLEY 

P.0. Box 1240, ADELAIDE 
SA 5001 

Tel: (OB) 271 1839 
Telex: AA88160 


WESTERN AUSTRALIA 

20 Barcomb Way. 

GOSNELLS 

P.0. Box 95. GOSNELLS 

WA 6110 

Tel: (09) 398 3362 













Until Grumpy bought BES speakers, 
only Snow White enjoyed the stereo. 

• No matter how good conventional loudspeakers are, crisp high frequencies. All this from a slim, graceful 
they.all suffer from a huge disability: there’s only one spot enclosure that complements your furniture and decor 
in the room where the full stereo effect can be heard. rather than overwhelming it. 



CG □□ 

Conventional speakers 

BES electro-acoustic speakers overcome the 
problem. Instead of producing two “cones" of sound, BES 
speakers radiate sound in every direction. This means that 
no matter where you are in the 
room, you still hear the music in 
stereo with perfect clarity. 

BES speakers start at 
$990 a pair. 

* You can connect them to 
almost any make of amplifier with 
a rated output of up to 250 watts 
RMS. They will faithfully reproduce 
your music with solid bass, 
response, smooth mid-range and 


No more do you have to put up with those big, 
ugly boxes. 

The remarkable performance and slim lines of BES 
speakers are the result of years of dedicated research by 
acoustic designer Professor Jose Bertagni. 

Abandoning clumsy, old-fashioned cone speakers, 
Bertagni developed a specially moulded Soniflex™ 
diaphragm, energized by acoustic "hammers", to give 
exceptional clarity, expanded dynamic range, lower 
distortion and greater power-handling capacity. 

And the full performance is heard in stereo wherever 
you sit, stand or lie. No matter 
what furniture is in the way. 

Do yourself a favour. 

Listen to a demonstration of BES 
loudspeakers soon. 

After all, why should Snow 
White have all the fun? 

BES speakers 

Give everyone the 
best seat in the house 




Agents: Melbourne: Audio Trends, phone 7298233, Diamond Hi-Fi, phone 4348500, Footscray Audio Visual, phone 68 4192. Sydney: Kent Hi-Fi, 
Adefa?de: 2 Ford Electrical, phone 223 6191. Trade Enquiries contact Sonique Pty. Ltd., 112 James St. Templestowe, Victoria 3106 (03) 846 3022. 

Concord/0464 










